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or satety and convenience. 


THIS ONE’S GOT IT! 


with 34” Side Vent Cover 


» Extremely High Internal Relief Capacity . . . means com- 
plete safety 


» Body Locks At Any Angle To Pipe... simplifies installation 


® Cover Can Be Detached and Turned . . . to always vent 
downwards 


® Lightweight Aluminum Alloy Castings . .. durable, easy 
to handle and install 


Write for bulletin 1026, Rockwell ManufacturingCo., 
Pittsburgh 8, Pa. 


Also Available SERVICE REGULATORS 


with Top Vent 
another fine product by 6) 
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Be sure and see Playhouse 90, GEM 
sponsored TV program... Check your 
local paper for time and station. 

















They say our Reliance 
Gas Regulator is the safest and 
our American Meter the 


most accurate! 


Ame rican Me lé i’ Company 


established 1836 


Reliance Re gqulator Division 
established 1916 


American Meter and Reliance 
have pioneered in the develop- 
ment of today’s advancements in 
measurement and control 
technology. Ask our representa- 
tive in your area how the 
American and Reliance complete 
line of precision equipment can 
help solve your measurement 
and control problems. 
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RACY WITH AMERICAN METERS 
THE MOST ECONOMICAL—IN TERMS OF SERVICE! 


Write for bulletins containing 
complete specifications. 
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GROVE 
SEAL-O-RING 
ATE VALVES 


......Wipe out the need for lubrication 


GAS—August, 1959 


Lubrication problems are wiped out with the squeegee action of the 
exclusive Grove Seal-O-Rings. Up or down movement of the gate 
through the floating seats cleans and polishes both upstream and 
downstream surfaces. Foreign matter which could cause sticking, 
distortion’ or abrasion is removed. The “O” Rings provide smooth 
action through the seats and bubble tight pressure seals on both sides 
of the gate. Specify Grove Seal-O-Ring Gate Valves. When they’re 
set you can forget about lubrication or sealing compounds forever. 


-Grove valves never require lubrication 


GROVE VALVE and REGULATOR COMPANY 
A Subsidiary of Waiworth 
65th & Hollis Street, OAKLAND 8&8, California 
HOUSTON 27—3203 Mercer St. * LOS ANGELES 6—2559 W. Olympic Bivd,. 
ODESSA « TULSA + DENVER « CHICAGO+ NEW YORK « DALLAS « PITTSBURGH 
FARMINGTON, N. M. © LAFAYETTE, LA. © HARVEY, LA. © LONGVIEW, TEXAS 
In Western Canada: GROVE VALVE LTD., EDMONTON 
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Ledeen Tandem Plug 
Valve Operator auto- 
matically operates 
compressor fuel 
shut-off valve. 


VALVE OPERATORS 


FOR THE GAS INDUSTRY 


aol =) a] t © 
{ eee LY rm 
° 


Ledeen Quad and 
Tandem Operators 
automatically control 
station block and 
blowdown valves. 


For automatic control of line 

valves, in typical installations as 

shown above, or for other appli- 

cations in your own system, see 

Ledeen for one of the most 

complete lines of operators and 

controls available to the gas MFG. CO. 

industry. 

Whether you have gate valves or ethene ~~ ->;\--- pameaeeaee 
plug valves—1” to 36’’—to equip CANADIAN REPRESENTATIVES 

for automatic control, write or Trento: Ontor Ltd. 12 Leswyn Rd., Toronto 10. 
call Ledeen for engineered Vancouver: 


; W. A. Akhurst Machinery Co., Ltd. 
recommendations. 215 W. 2nd Ave., Vancouver 10. Emerald 4191. 
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HYDRAULIC CRANE 





Saves time and manpower because it speeds up loading and unloading jobs... 
handles work normally requiring several specially-equipped vehicles. 


Load-Master lifts a 4000 Ib. load with ease... moves it safely and quickly under the most adverse 
job conditions. Power is derived from a heavy-duty hydraulic pump driven by the truck engine. 
Controls are located in a position which gives operator full view of the crane at all times. 


Operator has absolute control of load at all times. The hydraulic system requires intentional 
movement of control levers before load position can be changed... and the load cannot drop 
if the truck engine stalls. 


OPERATING FEATURES: Telescopic-type hydraulic boom can be spotted at any point from 
horizontal position to an 85° angle of elevation; hydraulically-powered mast will turn 360° in 
either direction; specially-designed winch, driven by a hydraulic motor, is grooved to 

wind cable evenly; hydraulic outriggers, with swivel-mounted foot plates, 

furnish extra side stability. 


Load-Master is ideally suited for use with the Powers-American Series 300 
Body shown above. It can also be furnished with bodies of other types... 
or shipped for mounting in your shop or local garage 

Load-Master requires only 20” of mounting 
Price information and descriptive literature space behind truck cab. Boom extensions 
will be sent upon request. to 22’ can be furnished. 
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Thermally 
Thinking 


T is usually not well to look back. The future is 

the place to cast one’s eyes. If we do quickly flick 
our eyes into the past of gas measurement, it is im- 
mediately evident how unfortunate it is that gas 
producers, pipeliners and distributors did not antici- 
pate the need for an autonomous body to set up tech- 
nical standards for commercial gas measurement. 

But, what wasn’t done should not be lamented. It 
is fortunate that so many measurement men in our 
industry now spend a lot of effort to rectify the omis- 
sions of the past. The AGA gas measurement com- 
mittee has compiled and published technical reports 
detailing recommended practices for metering. More 
of them are under preparation. The best tribute one 
can give this work is the fact that those who are 
interested in fair and impartial accuracy in gas 
measurement do not hesitate to adopt the recommen- 
dations in full. 

One of the most important basic omissions in the 
early days of measurement was the failure to estab- 
lish some standard unit of measurement. Currently, 
the most common method of measurement in com- 
mercial gas metering is by volume. The Mcf or 1000 
cubie feet is, perhaps, the most convenient unit for 
describing gas movements through systems. Some 
companies take things a bit further and convert these 
cubical volumes into Btu, therm, or therms. But 
most of this type of measurement starts with cubic 
feet or Mcf. 

For those readers who .are not dealing with gas 
measurement regularly, it is well to remember that 
the total mass of substance in a cubic foot of gas 
depends upon its absolute pressure and its Rankine 
temperature (Fahrenheit plus 460—often referred to 
as absolute temperature). 

Therefore, to measure gas in meaningful terms by 
the volume method, it is first necessary to specify 
the absolute pressure and Rankine temperature of 
the cubic foot into which it is to be enumerated. In 
other words, the base pressure and base tempera- 
ture of the cubic foot must be established. 

Oddly enough, as we mentioned before (see “The 
Elastic Cubic Foot, GAS, Jan. 1959, p. 87), these 
bases have never been established on a nationally 
recognized scope. To be more accurate, I should say 
that the pressure base has no uniform standard 
over the nation; actually, the standard base tempera- 


ture of 520 deg. Rankine has been very well estab- 
lished by general usage. 

People directly concerned with measurement are, 
of course, well aware of the situation. However, I 
want to urge everyone to take notice of this lack of 
nationally recognized uniform standard conditions 
for gas measurement. Ask the measurement superin- 
tendent of your company about this situation. You 
will find, in all probability, that he wants uniform 
base conditions. However, you may find that he does 
not want the same pressure base as others of his 
profession do and he might be discouraged about 
ever solving the problem. 

Such gas measurement matters interlace them- 
selves throughout the operations of your company. 
Perhaps the most extensive and time consuming 
function of your company’s accounting department 
is the maintenance of records and the preparation of 
reports. Transactions involving gas volumes as pur- 
chased, produced, exchanged, transported and sold 
creep into. any and all of these reports. Such volumes 
have to be converted and reported on the particular 
base used by the agency to which the report is di- 
rected. Thus, it is easy to see how much happier the 
accountants would be if everybody would get on the 
same set of units and base conditions—they could 
simply develop enumerations and use them universally. 

I think the industry should buy and sell the same 
unit. The unit of gas purchase or production should 
be the same as that moved in pipelines and the same 
as delivered to distributors, and, in turn, to ultimate 
consumers. Currently, the cubic foot is elastic and 
it is not the only unit used in commerce of gas. 

Management in particular should become more 
aware of the gas measurement situation in respect 
to the lack of standards for either conditions or units. 
The ultimate goal is measurement of gas by weight. 
It is sure to come. 

I urge gas company management to join their mea- 
surement engineers and gas association measurement 
committees in taking action to bring about nation- 
wide standardization for gas measurement. 


fi tod Cbetnn 
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smart ways 
to push-up 


your water 
heater 
sales seore! 
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UNITROL 400R 


SPECIFY ROBERTSHAW UNITROLS WITH BUILT-IN PRESSURE REGULATORS 
TO...INCREASE GAS BURNER RATINGS IMPROVE IGNITION PERFORMANCE 


IMPROVE YOUR WATER HEATER SALES APPEAL 


New Robertshaw Unitrols, with built-in pressure regulators, give your water heaters the 

smooth, modern look... clean design, no sharp corners, no dust-catching crevices. For a 

higher sales score, enable salesmen to demonstrate the smart new Unitrol 200R with its slip- 
top cover and concealed knobs . . . or best yet, the Unitrol 400R with the slip-top cover and 

the flip-top lid . . . and the ultimate in appearance. Robertshaw Unitrols with built-in pressure 
regulators also simplify your assembly and inventory problems! # Push-up your water heater 

a sales high — specify the smart, new Unitrol 110R ... higher with the smarter Unitrol 200R 
%& ... highest with the fabulous Unitrol 400R — all with built-in pressure regulators. 


FOR MORE 
INFORMATION 
CONTACT ° cone 3 


GRAYSON CONTROLS DIVISION + LONG BEACH, CALIFORNIA 
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Transwestern faces 
another delay 


Gas light approval 
in the offing 


California starts 
off-shore production 


British Columbia 
discoveries boom 


Northern plans 
new storage field 


Delaware passes 
new utility bill 


California still 
leads in heating 


El Paso-PNW file 
for big project 


Lone Star gets 
new gas supply 


HIGHLIGHTS 


Transwestern Pipeline Co. won’t get its certificate before September at 
the earliest, despite Presiding Examiner Frazee’s recommendation for 
approval. Oral arguments, originally set to start July 14, didn’t get under- 
way until July 23, with strong opposition on price furnished by FPC staff. 
Now, with the commission ready to take its annual vacation during 
August, no decision will be forthcoming until September or later. 


AGA may set up requirement specifications and issue approvals for gas 
lights. A committee is being formed now to look into approval possibili- 
ties. Any definite action is probably a year away, though, at the earliest. 


First deliveries of California off-shore gas probably will start in Sep- 
tember. Pacific Lighting Gas Supply Co. will receive the gas from a 
Standard (California)-Humble platform located in 90 ft of water off 
Summerland, between Santa Barbara and Ventura. Initial deliveries are 


expected to total 1 million cu ft a day. In six months, this production 
probably will be doubled. 


Between 4 and 5 trillion cu ft of natural gas was discovered in British 
Columbia in the past 12 months. That’s the report of Westcoast Trans- 
mission President Frank McMahon, who says the discoveries will take 
care of a good portion of Westcoast’s future requirements. McMahon 
also predicted that the pipeline’s current sales of 350 MMcf/day will rise 
to 8835 MMcf/day in 1964-65. 


Northern Natural Gas Co. wants to develop the nearly depleted Otis field 
in south central Kansas for underground storage. In its FPC filing, 
Northern said it ultimately plans to store 182 billion cu ft in the field. 
The pool will be capable of delivering 245 MMcf daily in 1962, and when 
fully developed in 1963, will produce 350 MMcf daily. Cost of the project 
is estimated at $20 million. 


The Delaware legislature has passed a bill requiring utilities to bear the 
cost of rate hearings and investigations by the State Public Service Com- 
mission. Maximum charge made on any one utility cannot exceed $50,000 
per year. Commission must submit an itemized bill to the utility. 


GAMA has announced that California again would lead the way in adding 
new gas heated homes. The Golden State now tops all others with 3,881,- 
000 gas heated homes, will add 180,000 more this year. GAMA also pre- 
dicts that by end of the 1961-62 winter season, California will have 
4,433,000 homes heated with gas. 


FPC has accepted applications from El Paso Natural Gas Co. and Pacific 
Northwest Pipeline Co. seeking approval to build a $58.8 million pipeline 
to bring more gas to southern California. Under the proposal, E] Paso 
will build 395 miles of 34-in. line from Thistle, Utah, to the California- 
Nevada border southwest of Las Vegas. El Paso would purchase gas 
from Pacific Northwest and Colorado Interstate, and sell to Southern 
California and Southern Counties Gas Cos. Deliveries would total 470 
MMcf per day. 


Dallas’ Lone Star Gas Co. has signed a 20 year contract with Coastal 
States Producing Co. which will provide it with 267,000 MMcf of proven 
reserves. Under the agreement, Lone Star will purchase the gas produc- 
tion of 30,000 acres in North Texas owned by Coastal States. Deliveries 
are expected to start in May or June of next year. 














U-Brand black U-Cote fittings have been 
proved by laboratory tests and years of 
performance, and approved by jobbers 
and plumbers because of chemical and 
rust resistance. Specify Black U-Cote 
pipe fittings . . . the highest quality at 
no extra cost. 


UNION MALLEABLE MANUFACTURING CO. 


ASHLAND, OHIO VERNON, CALIFORNIA 
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and splits in pipe lines! Its 
action is definite and final 
under any pressure or tem- 
SKINNER-SEAL perature. Sizes 2” to 12” 
inclusive, for steel and also 
cast iron pipe. Stocked by 
most supply stores. 
M. B. SKINNER COMPANY 


P ' r E L i ti E i L A Lad SOUTH BEND 21, INDIANA, U.S.A. 
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Regulatory and Legislative Trends 


A COMMENTARY ON NATIONAL AND STATE DEVELOPMENTS BY AN EXPERT IN UTILITY LAW 


Regulatory progress 


ITH extraordinary expansion 
Ws demand for most public 
utility services, large sums of new 
money must be attracted from in- 
vestors. Financing and changing of 
consumer rates to keep up with 
growth and its Siamese-twin infla- 
tion continue to occupy much ex- 
ecutive time and planning. 


¢ Corporate finance 

The fact that overall corporate 
financing has held up so well is 
primarily public utility 
new construction programs have 
been continued in spite of the re- 
cent recession. According to latest 
available reports from the Depart- 
ment of Commerce and Securities 
and Exchange Commission, public 
utilities planned construction ex- 
penditures for the future are still 
in excess of their record outlays 
for the past. Were it not for the 
utilities continued record high con- 
struction expenditures and conse- 
quent need for heavy new financing, 
the overall declines that have been 
registered in these fields would 
have been substantially larger than 
they were. The ability of the utili- 
ties to finance successfully and eco- 
nomically, which depends to a large 
extent on a good earnings record, is 
an important bolster to the general 
economy. 

It is apparent that long-term in- 
terest rates generally will remain 
at relatively high levels and will 
probably trend upward as the econ- 
omy once again expands and infla- 
tionary pressures reassert them- 
selves. In view of the tremendous 
economic expansion anticipated in 
the 1960’s, the long-term outlook 
for interest rates is upward, as the 
trend has been since 1946. Since 


because 
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then, each peak period in interest 
rates has been higher than the pre- 
vious peak. Recognition by utility 
commissions of this continued high 
cost of money is a requisite for the 
years ahead if utilities are to main- 
tain the growth necessary to sus- 
tain the dynamic economic expan- 
sion expected. 

Relative to common stocks, one of 
the significant facts of the recent 
business recession was that no liq- 
uidation of stocks on a large scale 
took place. One of the principal 
reasons for this was the widespread 
conviction on the part of investors 
that the recession was only of tem- 
porary duration and that long-term 
inflation is a greater threat than 
the recession. 

Even considering their gains, 
utility stock prices do not com- 
pare to advantage over other in- 
vestment opportunities. Manufac- 
turing stocks have doubled the best 
performing utility stocks in the last 
20 years. The relatively poor long- 
term performance of utility stocks 
demonstrates the necessity for im- 
provement. Accepting the predic- 
tion of long-run inflation, it is 
doubtful that utilities will compete 
satisfactorily with other common 
stocks unless they can improve 
their market performance. 


¢ Inflation and regulatory 
recognition 


The element of inflation is gain- 
ing recognition in utility rate-mak- 
ing. 

As the economy continues to 
become inflated, operating costs, 
among other things, continue to 
mount. The problem that faces reg- 
ulatory agencies is from time to 
time how to keep this slippage from 


becoming so pronounced that it re- 
sults in deterioration in the overall 
financial condition of a utility com- 
pany. It is inevitable in that kind 
of situation that the public interest 
must suffer because the company is 
then sent into the money market in 
a disadvantageous position. So the 
problem facing regulators, who 
must determine plant valuation of 
companies, is how to give proper 
effect to current economic condi- 
tions. 

The public utility commissions 
have a variety of methods for com- 
pensating for the erosion in earn- 
ings caused by higher costs of ma- 
terials, labor and capital. 

The Montana commission recog- 
nizes attrition as an aspect of rate 
cases in these inflationary times. It 
prefers to base its findings upon 
actual operations rather than a test 
period because of indefiniteness of 
projecting future operations. Once 
the results are obtained the com- 
mission considers the matter of at- 
trition and what effect future times 
will have upon the rate of return. 
In one recent case the future effect 
upon the rate of return would have 
been drastic deterioration. A higher 
rate was granted. 

New Hampshire Public Utilities 
Commission provides an allowance 
for attrition based on a judgment 
figure arrived at by applying the 
allowed rate of return to the differ- 
ence between the average and year- 
end rate base. 

Ohio statutes require the com- 
mission to use as the rate base re- 
production cost new less existing 
depreciation. This is considered to 
provide a cushion against the im- 
pact of attrition. In addition, the 
Ohio commission annualized the 








most recent wage increases granted 
by the utility and allowed the full 
amount as known increased items 
of expense. 

The New York Public Service 
Commission has no formula for the 
treatment of the attrition factor. It 
does give consideration to the fac- 
tor and treats it on a case by case 
basis. An allowance for attrition 
(defined as decreased earnings per 
unit of property) was made in a 
case on the basis of three-tenths of 
one per cent per year. This “at- 
trition” factor was then applied to 
the indicated rate of return which 
was found to be reasonable. 

The New Jersey Department of 
Public Utilities in a case 
provided for attrition through find- 
ing the depreciated original cost 
and adding a reasonable allowance 
for the net investment to establish 
a “fair value” base. It then found 
that a rate of return ranging from 


recent 


6 per cent to 6.37 per cent is rea- 
sonable. 

The West Virginia Public Ser- 
vice Commission utilizing an origi- 
nal cost average investment rate 
base authorized a rate of return of 
Included in adjust- 
ments to operating expense was an 
unspecified amount allowed for at- 
trition. Considering the attrition 


6.35 per cent. 


factor in this manner, rates were 
established on a scale to permit the 
rate of return found to be reason- 
able. 

The Delaware commission util- 
ized a fair value rate base which 
comprehends both original cost de- 
preciated and current cost depreci- 
ated with such weight accorded 
each valuation as the commission 
feels is proper in the particular 
case. The rate of return provided 
on the rate base established as out- 
lined is felt to be sufficient to com- 
pensate for attrition without any 
separate consideration. 

The following conclusions result 
from a study of commission deci- 
sions. 

A generally accepted definition of 
attrition as applied to the utility 
industry is: 

It is the decline in the per 
cent earned on the rate base 
due to the replacement of plant 
items at price levels higher 
than those experienced when 
the original plant items were 
installed; it also comes about 
by additions to plant at a unit 
cost higher than the average 
cost of existing units. 

Attrition is a direct result of 
inflation or the decline in the “real” 
value of the dollar. 


The majority of regulatory 
agencies are cognizant of attrition 
as a factor in the rate making 
process today. 

No single method of dealing with 
or providing for the attrition fac- 
tor has been evolved. This is due in 
some degree to the different types 
of rate base utilized by regulatory 
agencies. 

Those regulatory agencies adopt- 
ing a present fair value or repro- 
duction cost new rate base feel that 
the rate base itself compensates for 
any erosion brought about by the 
attrition factor. 

The agencies adopting the net 
investment rate base deal with at- 
trition in one of three ways: 

(1) By an addition to the rate 
base to include a sum for ex- 
traordinary investment made by 
the utility; or 

(2) Through an adjustment up- 
ward to the rate of return author- 
ized as reasonable by the agency 
in view of the existence of the at- 
trition factor; or 

(3) Through the use of a year- 
end rate base where previously 
rates had been established on an 
average investment rate base. 

Attrition will remain a factor in 
the utility rate-making process for 
the future. B 





Mich Con to build Detroit Skyscraper 


This $20 million Detroit sky- 
scraper will house the headquarters 
offices of Michigan Consolidated 
Gas Co., Michigan Wisconsin Pipe 
Line Co., and American Louisiana 
Pipe Line Co. 

The main shaft will have 28 
floors, topped by a four-story 
crown. One of the most unusual 
features will be the six-sided win- 
dow design, eliminating all hori- 
zontal lines from the superstruc- 
ture. The design stressed the 
vertical lines of the supporting col- 
umns and window dividers. 

Minoru Yamasaki—Smith, Hinch- 
man, Grylls, Associated Architects 
and Engineers, combined opera- 
tions on the project. Yamasaki 
conceived the design. Smith, Hinch- 
man and Grylls is responsible for 
architectural engineering. 

The white exterior of the build- 
ing will be of chips of marble or 


quartz, bonded together with ce- 
ment and honed to a smooth finish. 

A bridged reflecting pool run- 
ning the width of the building sets 
the main entrance off from the 


street. The 30-ft high lobby has 
all glass walls stepped back from 
the perimeter of the building to 
form an arcade around the entire 
first floor. 
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invests in progress 
to give you 








A larger staff of respected meter engineers... 
quality control specialists ...nationwide sales and 
service ...modern, high-precision machine tools 

.a brand new plant turning out the advanced- 
design Superior aluminum case meter, also the 
well-known tin case meters ...that’s the Superior 
Meter Company of today, now part of Neptune 
Meter Company, one of the world’s major meter 
and instrument groups. 


SUPERIOR METER COMPANY, INC. 
19 West 50th Street, New York 20, N. Y. 


A SUBSIDIARY OF NEPTUNE METER COMPANY 


Atlanta * Boston © Chicago ® Dallas * Denver © Los Angeles 
Branch Offices: Louisville © New York © North Kansas City, Mo. @ Philadelphia 
Portland, Ore. © San Francisco 


Neptune Meters ltd. © Toronto * Calgory ® Holifox 


In Canada: Montreal @ St. John © Voncouver * Winnipeg 
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For Superior customers this means meters of 
sustained, fine-instrument accuracy, the result of 
one of the finest combinations of men, methods 
and machines. It also means a representative in 
your area who understands your needs and gives 
you service when you want it. 


You now get more, at no extra cost, when 


you specify “Superior”, the meter of enduring 
accuracy. 





BASO PILOT BURNERS 


perfectly mated for low-capacity gas appliances 


BASO INC. 
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HORIZONTAL 
C40 MOUNTING 


, - \ 


fe) *\ = “ 
Ce \co Attached to 
‘Sunder side of bracket 





¢ Low gas-consumption pilot burners 
© Easily mounted on various bracket designs 
® Replaceable inlet fittings for different fuel gases 


Baso low gas-consumption pilot burners virtually 
meet every design requirement for small appli- 
ances, such as water heaters and space heaters. 
Any one of a Series of Baso pilot burners provide 
good flame stability, positive ignition over a 
wide range of gas pressures and ambient tem- 
peratures. 

One of the B or C Series pilots can give you 
either horizontal, vertical, or inclined mountings. 
Each has a variety of tips... furnace-brazed 
mounting brackets which hold the pilot tip 


right where it belongs... replaceable inlet fit- 
tings for different fuel gases—manufactured, nat- 
ural, and liquefied petroleum. Low consumption 
for natural gas is in the 550 and 650 Btu/hr. 
range. And all the pilots accept the standard 
orifice fittings for 4'’ tubing and 4” or 14" pipe 
pilot gas lines. 

Do you need help to solve your appliance con- 
trol and application problems? Call your Baso 
sales engineer, today! For more product infor- 
mation, WRITE 


MILWAUKEE 1, WISCONSIN 
Dept. SC-6 
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Heat and temperature 


The rapid production of heat 
energy and high temperatures de- 
veloped in engines for propulsion 
of space ships, and the frigid sur- 
roundings of space, make us more 
conscious of temperature extremes. 
To develop the proper concept we 
should realize the difference be- 
tween heat and temperature. To 
follow the literature we have to 
understand various temperature 
scales in use. 

The two words, heat and tem- 
perature, are often used _ inter- 
changeably and improperly. Two 
different concepts are involved. 
Heat is energy which can be added 
to or removed from a substance, 
body or system. It either increases 
or decreases contained energy. 
Temperature, in the units or scale 
selected, is an index of the intens- 
ity level of contained energy. The 
ability of one object or system to 
transfer heat energy to another is 
a function of temperature differ- 
ence of the two objects or systems. 
Using a water analogy, and falling 
water as an energy source concept, 
the amount of water corresponds to 
heat. The height or distance of 
fall is analogous to temperature 
difference. Everything we come in 
contact with contains heat. But, in 
comparison with the temperature 
of our body, some things feel “cold” 
or “hot.” 

The most frequently used scien- 
tific temperature scale was devel- 
oped by and is named for Lord 
Kelvin. It is in centigrade degrees, 
called Kelvin, and abbreviated as K. 
On this scale, absolute zero is des- 
ignated as 0 deg K and is equiva- 
lent to —273.16 deg. C. Therefore 
the freezing point of water at at- 
mospheric pressure (0 deg C) is 
273.16 deg K. The boiling point 
(100 deg C) is 373.16 deg K. These 
two K figures correspond to 32 deg 
F and 212 deg F. There is also an 
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absolute Fahrenheit temperature 
scale, called Rankine and abbre- 
viated as R. Absolute zero (or 0 
deg R) on this scale is equivalent 
to —459.6 deg F. As an approxi- 
mation for very low or very high 
temperatures, the K or C figures 
can be converted to R or F by mul- 
tiplying by nine-fifths. 

The highest temperature that 
can be attained by a chemical re- 
action (such as burning) is about 
5000 deg K. For the normally used 


fuels and oxidants max temps are 
not much above 3000 deg K, Ordi- 
nary electric arcs and discharges 
can develop over 5000 deg K. The 
flaming electric discharge  ap- 
proaches 10,000 deg K. A plasma 
jet flame (dissociated and ionized 
gases) can reach almost 20,000 deg 
K. Very intense “pinch effect” elec- 
trical discharges have produced in- 
stantaneous temperatures esti- 
mated in the range of several hun- 
dred-thousand degrees. Tempera- 
tures in the nuclear fission bomb 
are in the vicinity of one million 
deg K, and in the nuclear fusion 
(hydrogen) bomb about 100 mil- 
lion deg K. 

At the other end of the scale, low 
temperatures are associated with 
those of liquefied gases at atmos- 
pheric pressure. Some of these 
are (in degrees C) : oxygen, —183; 
nitrogen, —196; hyrogen, 
helium, —269. In degrees K they 
are: oxygen, 90; nitrogen, 77; hy- 
drogen, 20; helium, 4. Liquid heli- 


—253; 


By GUY CORFIELD 


um is only 4 centigrade degrees 
above absolute zero. This is the 
lowest temperature so far attained 
by man. It is very near the ulti- 
mate of human effort, as scientists 
believe that absolute zero is theo- 
retically unobtainable. 

As regards the temperature in 
outer space, Drs. Fiske and 
Schmitt, of General Electric re- 
search laboratories, have written 
as follows: “Much half-truth has 
been written about the ‘cold’ of 
outer space, suggesting that we 
may soon have convenient access to 
temperatures near absolute zero. 
But space has no temperature—we 
can consider only the temperature 
of a body placed in empty space. 

“A black body orbiting around 
the sun at the earth’s distance re- 
ceives radiation from the sun and 
reradiates it to space. If it is a 
good heat conductor, or if it rotates 
rapidly, exposing all sides to the 
sun, it will assume a temperature 
of about 300 K. If it is a perfect 
insulator and one side faces the sun 
continuously, that side will reach 
a maximum temperature of about 
400 K. The other side, though, 
would continuously radiate its heat 
store without replenishment, 
asymptotically approaching abso- 
lute zero. Stellar radiation and in- 
terplanetary gas would probably 
maintain the dark side temperature 
at a few degrees absolute. 

“In practice, then, a space ship 
or an artificial satellite would have 
very low temperatures available 
only if the cold zone were carefully 
shielded from seeing the sun, the 
earth, and any of its own support- 
ing structure. We calculate that 
great care would be required to at- 
tain even 20 deg by radiative cool- 
ing. A fair conclusion: if a need 
develops in outer space for temper- 
atures in the liquid helium range, 
that need will be met as here on 
earth with a helium liquefier.” 





YOU SELL MORE BECAUSE.. 
"YOU HAVE MORE TO SELL 
WITH THE JOHN WOOD FULL LINE 


BS 
ae 


plus 


- 


GAS TABLE TOP 


AUTOMATIC WATER HEATER 























MODERN DESIGN FOR 
MODERN KITCHENS AND LAUNDRIES 


Compact automatic water heater with por- 
celain top. Easy to install — provides luxurious 
hot water service for homes where space is 
limited. Glasslined and galvanized — full war- 
ranty. John Wood Table Top gives you 
more opportunities for sales. 





eee ir gd 
ome ¥ 


JOHN WOOD COMPANY 
Heater and Tank Division 
Conshohocken, Pennsytvania + Chicago, Illinois 
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WASHINGTON 


By NEIL REGEIMBAL 
GAS Washington Bureau 


Coal men plan new invasion 


AS distributors will be facing 
G real competition from the coal 
industry for consumer and indus- 
trial markets in the future. 

The new coal drive to “invade 
the gas and oil markets” is no idle 
bluff. The recently formed Amer- 
ican Coal Sales Association and the 
Coal Policy Conference are chart- 
ing an all-out campaign which the 
gas industry will be hard-pressed 
to defend against. 

In the past, the coal industry 
through this or that organization 
has been expert at crying, scream- 
ing, and shouting at wounds the 
gas and oil industries have _ in- 
flicted. This is no longer true. 

The new conference and sales or- 
ganizations are cranking up a full- 
blown self-help program. Reported- 
ly, some $1.35 million will be spent 
in the first year to push coal sales 
—$1 million for advertising (al- 
ready submitted by a Baltimore 
agency for approval) and the rest 
for public relations campaigns. 

The old warrior of the coal in- 
dustry, Tom Pickett, has reportedly 
been “sent to the showers.” 

The plan is to create a central 
coal industry organization includ- 
ing producers, retailers, research 
groups, and miners. Put under one 
tent, this group could finance and 
push a massive public relations and 
advertising program. 

This new “tent,” the conference, 
has started the plan in motion. Only 
the coal industry wage bargaining 
organizations are not signed up— 
and they probably won’t be. 

The new paid president of the 
group, together with a streamlined 
board of directors, will set up divi- 
sions under vice presidents to han- 
dle public relations, marketing, re- 
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search, statistical and economic 
data, and legislative relations. 

They will concentrate on trying 
to convince consumers that as long 
as natural gas pipelines are per- 
mitted to sell (or “dump” as they 
put it) gas at low prices to indus- 
trial customers, prices to consum- 
ers will continue to rise. 

A New York public relations 
agency is drawing up this push on 
what they hope will be a total of 
$5 million over the next several 
years. The final outcome, the 
smoke-and-soot industry hopes, wi!] 
be “gas conservation” legislation to 
severely limit industrial sales of 
gas. 

One peg they’ll use is the 1955 
report of the President’s Cabinet 
Committee on Energy and Fuei-. 
This alleged that sales by pipelines 
to industry “which drive out com- 
peting fuels” at prices which do not 
return cost plus return on invest- 
ment should be banned. 

There are indications too that 
the coal industry is ready to cut its 
prices to help compete with gas and 
oil. 

Recent FPC hearing records re- 
veal that a coal seller has offered a 
big buyer a contract at about $1 
a tonless than the comparable 
price of gas. Martin Burke Jr., 
president of the Northwestern- 
Hanna Fuel Co., Minneapolis, a 
subsidiary of the huge Consoli- 
dated Coal Co. of Pittsburgh, told 
the commission: 

“If the gas company (Minne- 
apolis Light & Power Co.) lowers 
its price, we will make every effort 
to meet it in order to assure the 
continued use of our coal in these 
utility plants.”” A spokesman for a 
Sheboygan, Wis., coal company 


echoed the offer regarding its util- 
ity customers. 

The Coal Sales Association, the 
National Coal Association, and 
other huge coal industry groups are 
linked with the conference through 
directorships. It has taken the first 
steps toward a concerted drive to 
sell more coal to small factories, 
apartment houses, _ hospitals, 
schoois, and other public buildings. 
This “intermediate market”  be- 
tween home consumer and big in- 
dustry could be a “bonanza” for 
coal producers, the group says. 

The plan would involve coopera- 
tion between coal firms to make 
certain proper stokers are available 
and to arrange easy credit for pur- 
chasers. 

Meanwhile, the coal industry is 
bringing a “ringer” into the battle 
for markets. 

Unable apparently to match the 
gas industry with convenience and 
cleanliness, or the electric industry 
with Betty Furness, the black gang 
boys are enlisting the aid of an 
expert competitor—Uncle Sam. 

In mid-June, the House approved 
by a whopping 251-54 margin leg- 
islation to put the U. S. govern- 
ment squarely into the battle for 
industrial and consumer fuel mar- 
kets. And instead of paying their 
new ally, the government under the 
measure will pay the coal industry 
to the tune of a $2 million or more 
in research. 

As passed by the House, the 
measure would create a three-man 
independent government agency 
which would hire a_ professional 
staff and proceed to find ways to 
cure problems facing the depressed 

Continued on page 88 
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In Kansas...they save up to 40% on service replacements 


The Kansas Power and Light Company 


cuts labor and material costs 


with tubing of Tenite Butyrate 


The Kansas Power and Light Company 
serves natural gas to more than 100 com- 
munities in the Sunflower State. Faced 
with an increasing number of service re- 
placements and a rising cost per instal- 
lation, this utility began to evaluate plas- 
tic service replacements in 1956. 

The plastic they chose was Tenite 
Butyrate—the first choice of major natu- 
ral gas distributors throughout the coun- 
try, according to a recent survey by 


GAS Magazine. Butyrate tubing has won 
this favored position because it offers 
many advantages. 

One of the most important advantages 
of the tubing is its flexibility, which 
makes it easy to insert through old metal 
lines and saves costly re-trenching. And 
the smaller diameter of the inserted tub- 
ing does not reduce flow since its ex- 
tremely smooth walls permit greater flow 
under the same pressure than does metal 
pipe of the same size. Its availability in 
coils from pipe extruders also helps to 
simplify storing, transporting, and han- 
dling. (An American Gas Association 
report recommends that only Butyrate 
tubing may be coiled for shipment.) 

The Kansas Power and Light Com- 
pany found that in services of 70 ft. or 
more, they could save approximately 
40% in total installed cost using Butyrate 


replacements rather than metal. The 
economy did not stop with installation, 
however. Virtually non-corrodible, and 
an excellent dielectric, tubing of Tenite 
Butyrate cut maintenance to a minimum. 

Since 1943, tubing of Tenite Butyrate 
has been widely used in the gas indus- 
try, for service replacements as well as 
for new services. Moreover, some gas 
utilities have installed mains of extruded 
Butyrate pipe. 

Discover how you can share in the 
benefits offered by this Eastman plastic. 
We will gladly send you a list of manu- 
facturers of extruded Butyrate tubing 
and pipe. Write: EASTMAN CHEMICAL 
PRODUCTS, INC., subsidiary of Eastman 
Kodak Company, KINGSPORT, TENN. 


TENITE 


BUTYRAT E 


an Eastman plastic 





“Ceg)| CORROSION PREVENTION 


By MARSHALL E. PARKER 


Traps and pitfalls for the corrosion engineer 


iP principle, the application of 
cathodic protection to a system 
of underground piping is extremely 
simple. In practice, it can become 
frustratingly complicated. Some of 
these complications are inherent in 
system complexity and its environ- 
ment (including other systems). 
Some are the result of imperfect or 
incomplete knowledge of the sys- 
tem. Many are due to various hu- 
man frailties. The latter include 
those of the corrosion engineer 
himself, as well as of others. 

Difficulties with variations in soil 
resistivity are to be expected. Prob- 
lems of interference with foreign 
structures are likewise; but there 
are many little difficulties and prob- 
lems which, largely because they 
are unanticipated, can give trouble 
beyond their size. 

One group of these has to do 
with insulation—the flange or joint 
insulation which is so essential to 
a cathodic protection system. It 
separates the thing which we are 
trying to protect from other struc- 
tures which would be heavy bur- 
dens on the system. These joints 
can be short-circuited by such 
things as gauge lines, ladders, 
hand-rails —even guy-wires; all 
things which are not likely to ap- 
pear on piping diagrams. For this 
reason it is advisable for the corro- 
sion engineer, or someone who real- 
ly understands what the purpose of 
the insulation is, to inspect each 
installation in person. This is ad- 
vised in the case of a preliminary 
specification of which flanged joints 
to insulate. Too often there are 
short-circuiting elements which do 
not show on the diagrams. 

Another gremlin which can short- 
circuit insulation is lightning. 
Lightning does not have to strike 
the pipeline, or any device con- 
nected to it, in order to do this. It 
does not even have to strike close 


GAS—Augus?, 1959 


+ 


to the affected joint. All that is 
required—especially in the case of 
a well-coated line in high resistiv- 
ity soil—is a stroke to earth some- 
where in the vicinity of the line. 
When the magnetic field surround- 
ing the stroke collapses, the line, 
being a long conductor lying within 
the magnetic field, will have a 
surge induced in it. This will take 
the form of a _ steep-front wave 
which may have an amplitude of 
several thousand volts. This wave 
will travel down the line at very 
high speed, gradually losing volt- 
age. The rate of loss, or attenua- 
tion, depends on the soil and coat- 
ing. A bare line will dissipate the 
surge in a few hundred feet. Little 
trouble is experienced in low resis- 
tivity soil, even with a well-coated 
line. In the combination mentioned 
above, however, the wave will trav- 
el for very great distances. When 
it reaches an “end,” that is, an in- 
sulated joint, it will be reflected, 
with the voltage being doubled. It 
is at this point that damage is like- 
ly to occur. Such a wave can easily 
are through a 1/32-in. thickness of 
insulation used for sleeves. It can 
carry with it an are which will fuse 
enough metal to bridge the gap 
from flange to stud. 

The repair of such a short usual- 
ly requires the one-at-a-time in- 
spection of studs and their insulat- 
ing sleeves, after it is found that 
the joint is shorted. Meanwhile, 
depending on the circumstances, 
there will probably be a total or 
partial loss of protection of a line 
section from the time of damage to 
the time of repair. 

In connection with insulated 
joints, it should be pointed out that 
a joint is not “shorted” by being 
buried uncoated. It is quite pos- 
sible to maintain protection on one 
side of such a joint. And without 
undue loss of current to the line on 


the other side. There is, however, 
a very real danger that damage 
may be done on the unprotected 
side by current leaking off and by- 
passing the joint via the earth 
path. The same thing is true of a 
line carrying a conductive medium, 
such as water. Even salt water 
does not short the joint to anything 
like the degree that a solid metallic 
connection would—and the amount 
of damage done by current by-pass 
is likely to be quite small. 

Another question often comes up 
concerning insulated joints. It is a 
question the answer to which is an 
apparent contradiction to the state- 
ments just made. Field men will 
frequently test an insulated joint 
with either an ordinary ohmmeter 
or a welding machine and pro- 
nounce it shorted because the ohm- 
meter reads virtually zero, or be- 
‘ause it is possible to weld on one 
side of the joint with the ground 
connection on the other. In both 
cases it is not realized that the 
earth path between two sections of 
line, even with good coating, is to 
be measured in tenths of an ohm, 
and often even less. The usual 
ohmmeter will rarely indicate any 
difference between, say, one ohm 
and a dead short. Hence, it cannot 
tell the difference between an in- 
sulated joint and a shorted one— 
provided both sides are connected 
to a long buried pipeline. 

An opposite difficulty is that of 
joints which are unintentionally in- 
sulating. Various types of mechan- 
ical joints are well known to be 
trouble-makers in this regard. But 
sometimes even screwed joints can 
be almost perfectly insulating—if 
the right (or wrong) type of 
thread compound is used. One ex- 
ample is known in which approxi- 
mately half the services in a fairly 


Continued on page 156 
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finest wate ‘heater controls. Now all new, with 
withou ‘built-in pressure regulators. 


S DELUXE MODEL, V5131, Available 
with long or short element or tube— 
with or without pressure regulator. 
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STANDARD MODEL, V5130. Available 
with or without pressure regulator. 
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The real cost of peak load facilities 


How can peak load production equipment costs 
be gaged? In terms of initial investment, main- 
tenance and depreciation, usually. But if the equip- 
ment proves inadequate to meet unusually heavy 
peak loads, and extra gas must be purchased at 
premium prices—then the cost of the equipment 
has grown unpleasantly high. 

United Engineers is uniquely qualified to help 
you develop the necessary stand-by equipment 


for your maximum anticipated load. Our long 


experience in designing and installing gas pro- 
duction equipment of many types and capacities 
can be of practical service to you. You may need 
a reliable LP gas plant, a high Btu oil gas ap- 
paratus—or even the flexibility, high capacity, 
and economical operation of a UGI Cyclic Cata- 
lytic Reforming (CCR) Unit. Whatever your 
requirements, our background of 75 years’ experi- 
ence assures you of maximum return for every 


dollar expended. 


UNITED ENGINEERS 


& Constructors Inc + U.E.&C, (Canada) Ltd. » New York e PHILADELPHIA e Chicago 
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New Ford F-100 4-wheel drive Styleside pickup handles heavy loads and makes its own road. 


GUE 


Hola FORD...Americas lowest-priced 


4-wheel drive pickups... Six or V-8/ 


ALL FORD-BUILT . . . FACTORY-ENGINEERED 
. » . FOR GREATER SAVINGS! 

Go Ford-ward for 4-wheel drive performance at big 
Ford savings. They're factory-engineered for extra 
stamina, and all Ford-built with your choice of eco- 


nomical Short Stroke power—Six or V-8. 


There's new versatility too, with two power take- 


off points in the transfer case to drive winches, saws, 
diggers, or other equipment. And there's new driving 
ease. You shift smoothly between 2- and 4-wheel 
direct drives while moving. 


Ford 4-wheel drive trucks are available in - and 
%-ton pickups, chassis-cabs and %-ton stake models. 
See your Ford Dealer . . . save hundreds of dollars 
on America’s lowest-priced 4 x 4’s with Six or V-8! 


FORD TRUCKS COST LESS 


LESS TO OWN...LESS TO RUN...LAST LONGER, TOO! 
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These drawings quickly outline the basic 
procedure used in stopping-off a line under 
pressure with Mueller Line Stopper Fittings 
and Equipment. Line Stoppers may be used 
at any point—regardless of the location of 
regular shut-off valves—on any type of line. 
A single stop-off is illustrated—such as might 


MECHANICAL JOINT 
FITTING 175 P.S.1. 


WELDING FITTING 
UP TO 1200 P.S.I. 





saCeonicol valve! 


here’s how — with MUELLER® ‘Line aie Fittings and Equipment 


be used to extend a dead end or to transfer 
service to a new line. To completely isolate 
a section of line to repair leaks, make tie-ins, 
run laterals or install or replace equipment, 
two stop-offs would have to be made. A by- 
pass line around the isolated section would 
then carry the flow to give uninterrupted 
service downstream. 





Test welded joints 
with air and soapsuds. 





] Weld fitting to line. 


Attach gate valve to fitting. 


~ 





Assemble completion plug 
and aligning tool to completion machine. 





Gas exhausted from 








Align gate valve 
by using completion machine. 





stopped-off portion of line. 





] Assemble completion plug 
and inserting tool to completion machine. 





Assemble shell cutter, 
hub and pilot drill to drilling machine. 





Gas sealed within fitting and 
exhausted from equipment. 


] Insert completion plug 
into top of fitting. 





Gas contained by 
fitting and equipment. 





Cut out pipe inside of fitting 


to accommodate cylindrical stopper. 





Bolt completion cap 
in place on fitting. 





Assemble steel wedge stopper 
to stopping machine. 











These illustrations show only the 

major steps in the use of Mueller Line 
Stopper Fittings and Equipment. 

For the full story and specifications on 
Mueller’s complete line, write direct to: 


MUELLER CO. 
DECATUR, ILL. 


Factories at: Decatur, Chattanooga, Los Angeles 
> In Canada: Mueller, Limited; Sarnia, Ontario 





YOU CAN'T STUMP THE FISHER/MAN ON SA F ETY 


take your choice of...REL/EF... 


FISHER CONTROL VALVES 


provide positive low pressure 
system protection to fit your method... 


Fisher offers the gas man peace of mind. If he —_job. For monitor or dual protection, Fisher can 
believes in venting excess gas when a district supply just the type of regulation needed for 
regulator fails, Fisher offers him a choice of | Maximum safety. 


precision relief valves to handle the situation. Write Fisher for the information and bulletins 


If he prefers complete shut off in case of failure, — that cover the method or combination of safety 


Fisher has the safety shut off valve to do the regulation you prefer. 


J SAFETY RELIEF VALVES 


St 


—_— Sl 
F |= 
Type 282—6303M 


Dia-grid for large Mi . 
capacity and tight : Type 66R Relief 
Valve used in many 
shut off. : . 
industrial applica- 
Type 289H Relief Valve tions. Available in 
available in 1” size for sizes 2” through 4”, Type 1805 Small Type 29 High Ca- 
settings up to 20 psi and Compact Re- pacity, Low Pres- 
and 2” size for relief lief Valve for farm sure Relief Valve 
pressures up to 10 psi, tap and similar for settings up to 
applications. 20 psi. 





|, meee IF IT FLOWS THROUGH PIPE ANYWHERE IN THE WORLD... CHANCES ARE IT’S CONTROLLED BY... 





PROTECTION FOR ANY GAS SYSTEM 
HUT OFF...0R OVER-RIDE 


D> SAFETY OVER-RIDE REGULATOR 


MAIN 


eee ; MONITOR 
REGULATOR 


REGULATOR 


- 7 
PROTECTED CONTROL ae 
A monitor or over-ride regulator set a little above the district 


regulator is ready to take over if a stone or other material 
lodges on seat and keeps main regulator open. 


SAFETY SHUT OFF 
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” DISTRICT REGULATOR TYPE 128 


Safety trip-out valve for district regulator stations which will 
completely shut off the flow to the downstream system 
should pressure become either excessive or inadequate, 





the FISHER/MAN 
has the answer 




















Type 298T-61L pilot oc seg Gewtct regulator used as 
both the main and ris ilable ina 


wide range of sizes and loading pressure pilots. 





Type 1280 Sajety Trip-out 
Vaive is available to shut off 
with increasing pressure for 
settings from 14” w.c. to 55 
psi and to shut off with fail- 
ing pressures from 2” w.c. 
to 55 psi. 


FISHER GOVERNOR COMPANY 


Marshalltown, lowa / Woodstock, Ontario / London, England 
BUTTERFLY VALVE DIVISION: CONTINENTAL EQUIPMENT CO., CORAOPOLIS, PENNSYLVANIA 


SINCE 1880 








Philadelphia Water Department 


Baltimore County Department of Public Works 
Philadelphia, Pennsylvania 


Towson, Maryland 


MCILROY 
FLUID NETWORK 


ANALYZER) 


Used by leading utilities to 
provide up-to-the-minute 
system analysis and 
to prove, in advance, plans 
for expansion and growth. 


STANDARD 


TRADEMARK 





Washington Suburban Sanitary Commission 
Hyattsville, Maryland 


oe 
é 
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Public Service Electric and Gas Company 
Newark, New Jersey 


PRA RRE OI 


Southern California Gas Company Philadelphia Gas Works 
Los Angeles, California : Philadelphia, Pennsylvania 


For information and a complete list of users of the McIlroy 
Fluid Network Analyzer, write to The Standard Electric Time 
Company, 89 Logan Street, Springfield 2, Massachusetts. 


THE STANDARD ELECTRIC TIME COMPANY 


Springfield, Massachusetts 
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f ENGINEERED—TESTED —PERFORMANCE-PROVED 
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Or gas Service 


Each year, more corrosion engineers specify 
CAP Insulating Unions for their meter in- 
stallations. These are necessary to assure 
maximum service from pipe and equip- 
ment. Insulating unions prevent corrosion 
caused by electrolysis. 

Both the Capitol Special and High Tem- 
perature insulating unions are engineered 
specifically for gas service— performance- 
proved by years of service without a single 


Only CAP gas service 
insulating unions have 
all of these features: 


@ Forged Steel construction — eliminates 
danger of sand holes or porosity. 


@ Exclusive Heavy Tapered Insulation — make 
connections 3-times stronger than light 
square type. 


@ Color Coded —for easy identification by 
service crews . . . orange for Special ... 
yellow for High Temperature. 

@ Black oxide coated to prevent rusting. 

@ Two-thirds insulating unions, Special and 
High Temperature are available. 


failure—tested for assured quality control. 

The Special insulating union is recom- 
mended for normal applications and will 
withstand up to 250° F (external heat). 
The High Temperature insulating union 
will withstand 450° F for one hour (the 
temperature at which solder in the meter 
will melt). The High Temperature union 
is designed for maximum protection 
against a gas leak in the event of a fire. 


ALL FORGED STEEL for 
maximum tensile strength 
—no porosity—no sand 
holes. 


TAPERED INSULATION as- 
sures 3-times stronger con- 
nections than light square 
type. 


INSULATING is tested and 
proved effective, long- 
lasting. 


NATIONAL PIPE TAPER for 
tighter joints. 


Add to the life of your company’s piping and meters by 
using CAP Insulating Unions on all installations. 


| 


CAP Special and High Temperature Insulating Unions 


Overall 


GS-33 GHT3 | 20 
GS-44 cHT4 | 12 
GS-55 GHT-5 10 
GS-66 GHT-4 5 
GS-77 GHT-7 5 


| 
| 
| 
| 


72# Packaged in small car- 
110# tons for easier han- 
150% | dling, better protection, 
200% save time and reduce 
300# inventory losses. 


| 
Ts Special Part [™ High Temp. i Quantity Approx. ox. wt, 
Di i | | 5 Cart rt ° 
| size | imensions n Carton) per 1 4 CARTONED: 


MANUFACTURING CO. 


DIVISION OF HARSCO CORP. 
COLUMBUS, OHIO 
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Proved by over 100 years of service... 


Engineered to last the next 100 years... 


CAST IRON PIPE 


Only cast iron pipe combines the dependability 
of a century of underground gas distribution 
service with the modern features needed by 
metropolitan utilities today. Specify modern 
cast iron pipe for your gas distribution mains 
and be certain of satisfactory performance from 
that moment on. 


Unrivaled record of long life 


Laid 123 years ago in Boston, this 6-inch cast 
iron gas main is in continuous service for the 
Boston Gas Company. Today 59 gas utilities 
in the United States and Canada are using cast 
iron mains installed over a century ago. Cast 
iron gas mains in service for 30, 40, 50 years or 
more are common, even in areas with adverse 
soil conditions. No better proof of corrosion re- 
sistance exists in the gas distribution industry ! 


Modern, improved cast iron pipe 


Today’s cast iron pipe, centrifugally cast, has 
a tensile strength over 50°% greater than older 
cast iron mains. Beam strength and load re- 
sistance are increased. Bottle-tight mechani- 
cal joints successfully withstand vibration, 
washouts and heavy top loads. Laying and 
backfilling go faster, and no bulky jointing 
materials are required. 


... All good reasons for you to choose 





% CAST IRON PIPE 


THE MARK OF THE 100-YEAR PIPE 











Write for complete information to Cast Iron Pipe Research Association, 
Thos. F. Wolfe, Managing Director, 3440 Prudential Plaza, Chicago 1, Ill. 
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Naugatuck KRALASTIC 





9000 miles of evidence... 
KRALASTIC pipe is superior! 


Count it by the mile or by the inch, the amount of KRatastic® 
pipe already installed—for everything from drinking water 
service to salt water disposal, from oil, gas and chemical 
lines to underground electrical conduit— offers convincing 
evidence of this superior pipe material’s many advantages. 

The record of those 9,000 miles of KRALASTIC pipe 
installed proves KRALASTIC's outstanding virtues. Proves the 
lasting properties of KRALASTIC. Proves the versatility of 


Naugatuck Chemical Division 


KRALASTIC. Proves KRALASTIC’s extreme ease of installation. 
Proves its ability to take all kinds of weather, from extremes 
of Tropic heat to the depth of Arctic cold. 

Benefit from the experience of the hundreds of users 
who have proved the unique advantages of KRALASTIC pipe. 
Investigate this superior plastic piping material yourself. 
Write for your free copy of the KRralastic story—"9,000 
miles of KRALASTIC pipe’’. 


Rubber 


814K ELM STREET 


NAUGATUCK, CONNECTICUT 





KRALASTIC RUBBER-RESINS @ MARVINOL VINYLS e@ VIBRIN POLYESTERS 


Akron - Boston - Gastonia - Chicago - Los Angeles - Memphis - New York - Phila. - CANADA: Naugatuck Chemicals - Elmira, Ont. - Cable: Rubexport, N.Y. 
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New Ford Industrial Tractor with 12 ft. Backhoe 


Choice of Ford 10 ft., 12 ft., 14 ft. Backhoes. 


Rugged construction, exclusive design for superior 
performance on any digging job. 


Backhoes use tractor’s equipment hydraulic system; 
quickly attached or detached to free 3-point hitch. 


Clamp-type hitch; no pins or bolts. 
Cushioned seat with back rest; wide open visibility. 


Wide 10’ stabilizer work stance; 77” transport width. 


DIG WITH FORD You'll Be a One-Man, Gang! 


Superior reach, digging depth, undercutting, truck 
loading with all models. 

Many buckets; unmatched capacity. 

Full-power 185° swing. 

No delays, no wandering in swing system. 


These of course are only highlight features. See Ford, 
try Ford at your dealer’s, or for detailed specifications 
write Industrial Tractor and Equipment Department, 
Fprd Motor Company, Birmingham, Michigan. 


SordMotor Company, 


PRINTED IN U.S.A 














New Ford Industrial Tractor with Super-Duty Loader 


LOAD WITH FORD You'll Be a One-Man, Gang! 


Full length load-carrier frame. Tire and wheel options for every job. 


7000 Ib. capacity ‘“‘H"’ beam front axle assembly. Loader uses equipment hydraulic system; 3-point 
11,000 Ib. capacity grille-bumper. hitch system free for other attachments. 
/g, Ya and 1 cu. yd. tread width buckets. 


2 
Choice of transmissions including “‘Select-O-Speed.” © 2500 Ib. lift capacity; 5500 Ib. breakaway. 

° 

a 


172 cu. in. “Red Tiger’’ engines, gasoline or diesel. 


Cushioned seat with back rest; wide open visibility. 


Full hydraulic power steering. 


“Third hand" foot throttle. Exclusive bucket position indicator. 


COPYRIGHT 1959, FORD MOTOR COMPANY 
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Homestead Plug Valves Help to Keep 
Aviation Gas Pure at Naval Air Base, Norfolk 


Aviation gasoline must be kept free of contamination. 
That’s why fuel lines on truck or ship loading docks, 
and on underground storage tanks, are so often con- 
trolled by Homestead Lubricated Plug Valves. 

Controlled pressurized lubrication system and ex- 
tremely close tolerance between plug and body, prevent 
lubricant from being extruded into line—prevent con- 
tamination of gasoline. Add Homestead’s reinforced 
Tefion* head seal and double ball check valve, and you 
have a truly dependable plug valve—one that opens 
quickly and fully for fast loading; closes quickly and 
tightly for positive fluid control. 


Mail coupon today for Reference Books 39-1 
and 1A, your complete library on Homestead 
Lubricated Plug Valves. 


3” Homestead Lubricated Plug Valves handling gasoline 


Send me new Reference Books 39-1 and 1A on Homestead 
on tank truck loading docks at Naval Air Station, Norfolk 


Lubricated Plug Valves and uses. 


Company. 








Address 


HOMESTEAD VALVE MANUFACTURING COMPANY 


Box 405, Coraopolis, Pennsylvania 
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TEX-TUBE Teamwork 


Walk through Tex-Tube’s modern pipe mill in Houston and you’ll 
see teamwork in action. 

You'll witness the painstaking care that goes into manufacturing 
the world’s finest lightwall pipe; the quality control—from 
selection of skelp to electric resistance welding to hydrostatic 
testing to final inspection. 

Tex-Tube Lightwall Pipe and other quality products are stocked 
at six strategic locations for fast delivery to your jobsite. 

Close teamwork between Tex-Tube’s mill, sales-service and 
distribution facilities means a dependable supply of these 


quality tubular goods available to you at all times. Count on Tex-Tube. 








helps you 


L— “ “0 


- ip s— 


TEX-TUBE, INC. 


1503 NORTH POST OAK ROAD + HOUSTON, TEXAS 


Sales Offices in Midland, Texas—Tulsa, Oklahoma— 


Dallas, Texas—Los Angeles, California 





For the toughest assignments... 


AMERICAN Ductilo Qnon PIPE 


withstands heavy 
external loading 
and impact 


Under heavy external and extreme 
shock loads imposed by the pound- 
ing of modern highway traffic .. . 
under deep cover or on unstable bed- 
ding ... American Ductile Iron Pipe 
has the strength and toughness to 
withstand tough treatment. 


This new development in piping 
material combines the most desirable 
physical properties of both steel and 
gray cast iron. American Ductile Iron 
Pipe has high strength, actually bends 
under stress like steel, but has the 
age-old corrosion resistance of gray 
cast iron. It's tough enough to with- 
stand any shock...in shipment, in 
installation, in service. It meets the 
Super-service requirements of mod- 
ern gas distribution and provides ex- 
tra factors of safety, as well. 


Put this new super-service material 
in your plans for the tough assign- 
ments. Detailed information is avail- 
able from your nearby American Cast 
Iron Pipe Company representative. 


anus, 
ae ‘4c, 


SALES OFFICES 

New York City «+ Dallas 

Chicago «+ Kansas City 

San Francisco + Denver 

Pittsburgh + Orlando 

CAST IRON PIPE CO. Minneapolis e Cleveland 
BIRMINGHAM ALABAMA Birmingham 
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Compressor station squeezes gas han dling costs 


through Pritchards GOOD 


The Majorsville Compressor Station recently 
built by J. F. Pritchard & Co. is part of a double- 
barreled solution to the problem of meeting peak 
demands for gas in the Pittsburgh area. Manufac- 
turer's Light and Heat Company uses the new 
5280 HP station in two ways: 1) to make the most 
economical use of pipeline capacity and 2) to 
reduce storage costs. 

During off-peak periods, the station injects 
pipeline gas into depleted West Virginia gas wells 
which now serve as underground storage tanks. 
In this way, the company is able to take full ad- 
vantage of off-peak rates. In the winter, the sta- 
tion withdraws the stock-piled gas and pumps it 
to customers. 

Through Pritchard’s emphasis on good finan- 
cial design, the Majorsville Station has replaced 
an older compressor station at a cost permitting 
a reasonable return on the investment. 

Compressor stations have long been a 
Pritchard specialty. In the last two years, 
Pritchard has installed over 130,000 HP on some 
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FINANCIAL DESIGN 


28 different jobs. On many of these installations, 
Pritchard did the entire job—design, engineering 
and construction. Other Pritchard services for 
the gas industry include dehydration plants, gas 
conditioning and treating plants, LP gas storage 
systems and peak shaving plants. 

Pritchard’s know-how andexperience... 
Pritchard’s emphasis on good financial design 
... are at your service. 

Regardless of the size of your next job—if it’s in 
the gas industry —it will pay you to talk to Pritchard. 


PROVVIABRLE 
PACUSTUS 
THROUGH 
GOOD 
4UMAN TAL 
LESION 


xr.Pritchard «co. 


ENGINEERS © CONSTRUCTORS 
Dept. 414, 4625 Roanoke Parkway, Kansas City 12, Mo. 


OFFICES IN CHICAGO, HOUSTON, PITTSBURGH, NEW YORK 


SERVING THE GAS, POWER, PETROLEUM AND CHEMICAL INDUSTRIES 
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THE BLACKSMITH . . . legendary 
figure of other days, heated his metals 
in a crudely built forge. 


TODAY . . . dependable gas supplies 
heat for thermostatically controlled 
heat treating furnaces such as used 

for our cast iron pipe. 


Cast iron pipe’s reputation for long life was won the 
hard way—by proved performance in the field. 


Throughout the country today many cast iron gas 
mains, a century and more old, are still serving. 


This outstanding record is the result of cast iron’s 
inherent quality. Quality that we, for one, maintain at 
maximum levels by supervising every production 
step from mine to finished product. 


You can depend on U.S. Pipe. It is quality-controlled 
in manufacture to insure top performance in the main. 


U. S. PIPE AND FOUNDRY COMPANY 
General Office: Birmingham 2, Alabama 


A WHOLLY INTEGRATED PRODUCER 
FROM MINES AND BLAST FURNACES 
TO FINISHED PIPE, 








SERVICE !S BUILT 
INTO CAST IRON 


@ Standardized mechanical joints are 
bottle-tight for usual gas distribution 
pressures .. . and for all types of gas. 


@ Centrifugally cast pipe is tough, 
strong and uniform. 


@ Joint design allows for deflection 
during and after installation. 


@ Service connections are easily made 
@ Long life a matter of record. 


@ No shortages. Cast Iron Pipe is 
immediately available. 
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Now there’s a New 
“Jeweled” Escapement 
in 
ROCKWELL 
CHART DRIVES 


for greater accuracy and 
longer life 


This jeweled movement brings fine watch quality to instrument timing 


The introduction of a jeweled movement— 
the first ever used on a general industrial tim- 
ing device made in the United States—makes 
the Rockwell more accurate than any un- 
jeweled chart drive could possibly be. In 
addition to offering fine watch quality, the 
jeweled escapement requires less power to 
operate and is extremely durable, since seven 
hard jewel surfaces are provided to limit 
friction and wear. 

You will benefit in many ways by using 
these jeweled movement chart drives for 
powering all your recording instruments. They 
adapt readily to fit into practically any instru- 
ment case while speed-changing turrets (see 
left) permit changing rotation rates at will. 
Write for full information. Rockwell Manu- 
facturing Company, Instrument Division, 

SPEED CHANGING TURRETS PROVIDE Pittsburgh 8, Pa. 


SEVEN DIFFERENT ROTATION RATES 


The basic Rockwell Chart Drive has a main arbor rota- JEWELED CHART DRIVES 
tion rate of 7 days. Economical snap-on turrets permit : 
changing to 8-day, 15-day, 16-day, 24-day, 30-day, 31- another fine product by 


-h ion. N ls ial skills 
covaived. ‘You can even change chact rotation without ROCKWELL 


removing the drive from the instrument. 








NEW WILCOLATOR MODEL XK CONTROL 


SIMPLIFIES 
OVEN HOOK-UP 


4-way outlet casting 
eliminates special fittings 7 


Wilcolator Model X 
High-Capacity Gas 
Valve and Oven 
Thermostat 


Temperature range: 
200-550°F, plus broil 


AGA rating, Btu /hr: 
Manufactured gas—49,000 
Natural gas—72,500 

LP gas—154,400 








In the Wilcolator Model X control, the outlet casting can be located in any 
one of the four positions shown and can also be tapped at sides or bottom. 
These options help simplify oven hookup, eliminate need for adapters or 
special fittings, save assembly time and labor cost. For complete informa- 
tion on all the advantages of this new high-capacity gas valve and oven 
thermostat, request Bulletin 547 (for ranges with automatic oven igni- 
tion, Bulletin 548—Model XC). 


Thermostats for Every Heating and Cooling Application 





THE WILCOLATOR COMPANY 
1001 NEWARK AVE., ELIZABETH, N. J. 1) [ 


In Canada: Wilcolator (Canada) Ltd. 
221 Evans Ave., Toronto 14, Ont. COMPANY 
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For Trouble-Free 
Off-the-Road Regulator 


Installations 


Bileo Sidewalk Doors provide a safe, 
easy-opening, watertight protective cover! 


Because of the rising cost of street vault 


1 § EVER TRY TO LIFT construction and increasing traffic hazards, 
AN ORDINARY gas companies in many cities are now placing 
SIDEWALK DOOR? their district regulator equipment in “under- 


monn Siaewamn sentes the-sidewalk”’ locations. They’re installing 
doors have built-in lift é e "eet. 6 
epriags for eMfertioc Bilco Sidewalk Doors — for the improved 
one-man operation. The ventilation, built-in drainage features, ease 
most outstanding improve- of maintenance, durability and all-around 
ment ever made in the ° a 2 ° ' 
manufacture of heavy plate safety you'll get when you specify Bilco! 
horizontal access doors. 

Send coupon today for free 


copy of reprint from 
Gas Magazine, entitled: 
“Standardization and Prefabrication of District Regulator Installations” 





Send folder on “Standardization & Prefabrication” 
Send catalog with details of Bilco Sidewalk Doors [1] 


NAME 
FIRM 
ADDRESS 


DOORS FOR 
) od 5 ©1804 Oi 
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SCOTCHRAP 


ad hod od ON OOM LO), | 


Tapes are 


TOUGHER! 


Proved by 
200-hour 
torture test! 


Each of the five lengths of pipe shown was covered with a different pro- 
tective coating—both tapes and mill coatings. They were then fastened in a 
barrel containing abrasive tumbling chips and continually tumbled for 200 
hours. This unretouched photo shows the results: only the “SCOTCHRAP” 
Pipe Protection Tape, far right, survived intact! 

This controlled test was designed to measure the resistances of various 
coatings to backfilling and soil stresses. It clearly demonstrates the superior 
abrasion and puncture resistance and excellent bond strength you get only 
with “SCOTCHRAP”’—the toughest polyvinyl chloride plastic tape. These 
properties are so superior that with normal care, no protective overwrap is 
needed. Add the excellent electric properties, and you have the reasons why we 
believe “SCOTCHRAP” is the best total coating buy you can make. SEND FOR FREE MANUAL! 
New “Tape it Easy” booklet 
FOR MAXIMUM ABRASION RESISTANCE... gives application methods, useful 

EXCELLENT PUNCTURE RESISTANCE... specifications, for “SCOTCH- 


RAP” Pipe Protection Products, 
MAXIMUM RESISTANCE TO SOIL STRESS... Write 3M Co.. St. Paul 6, Minn 
PLUS EXCELLENT ELECTRICAL PROPERTIES Dept. No. EAL-89. 


SPECIFY 


Sco [CHRAP Pipe Protection Products 


The term “Scorcurap” is a registered trademark of Minnesota Mining and Mfg. Co., St. Paul 6, Minn. Export Sales Office: 99 Park 
Avenue, New York 16, N.Y. In Canada: P.O. Box 757, London, Ontario. 


Mimnesora fininc ano )/fanuracturine company oom 


«++ WHERE RESEARCH IS THE KEY TO TOMORROW 
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Smooth, GF pp Silent, Controlled Ignition 
[* NEW THERMAL CONTROL 


\ 





THERMAC 
SLS 
400 SERIES 





Here is the competely automatic gas control valve that provides tip-toe 
quiet ignition of gas appliances—Thermac’s new, exclusive control. It 
gives absolute control of ignition, regardless of supply input. A special small 
valve opens first to admit the required volume of gas for proper ignition, 
followed by balanced opening of a second valve for normal full flow. 





This new “‘step-flow” design is important. It eliminates flame roll-out, 
can simplify and save on fire-box construction, does away with need for 
shielding. There is no ignition noise, making the unit ideal for closet 
installations and similar applications. Thermocouple operated safety with 
100% shut-off feature is employed. An exclusive patented precision gas 
regulator is utilized in this combination. 


Make Thermac’s silent control a strong selling feature for your 
appliances. It is thoroughly tested and approved, comes to you factory 
adjusted, ready to install. No further adjustments are required. Full details 
x. me 4 —including test samples—are available. Write Thermac today! 

¥ ~ 


\ » 
R AR “27 years’ experience building gas controls” 
= Certified 


\ 


( 


¢ 
by A.G.A Distributed in Canada by Ontor, Limited. 
COMPANY 


14296 EAST SIXTH STREET * CORONA, CALIFORNIA * REdwood 7-3511 
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11” PER MINUTE PER DRILL, IN LIMESTONE LEDGE: Constant full 
pressure produces maximum footage with this Thor self-propelled 


Be 


"Our air costs 


Owners of Jaeger rotary compressors 
uniformly note their lower cost of 
operation compared with other makes. 
In 8 hours’ steady operation a Jaeger 
“600”, for example, averages 48,000 
fewer revolutions than any of five 
other compressors which use the same 
GM 6-71 diesel engine (1700 rpm full 


UP TO 140 LICKS A MINUTE with Jaeger “600” behind a McKiernan- 
Terry 98-3 four-ton double acting hammer. The operation is setting 
piles and steel for cofferdams on reinforced concrete bridge project. 


<7 


“ 


“Rocket” rig and BW-2 wagon drill. “Our Jaeger ‘600’ rpm's less, 
and its 100 psi easily operates the two drills without lag,"’ says owner. 


ON PIPE TUNNELING WORK, auger deflection caused by fluctuating 
air pressure formerly necessitated 2 to 3 drillings per hole. With the 
constant pressure of a Jaeger rotary, one drilling is now enough. 


less than ever with a Jaeger’’ 


load speed compared with 1800 rpm). 
Output exceeds 500 cu. ft. of air per 
pound of diesel fuel. 
SLOWER SPEED MEANS SAVINGS 

Jaeger 85, 125, 250 and 365 cfm 
models are similarly efficient. The fuel 
savings are substantial. Because all 
operation is below the continuous 


horsepower curve, engine maintenance 
is at a minimum. In the compressor 
unit, 8000 hours without replacing a 
single vane is not at all unusual. 
Enjoy this low cost, trouble-free 
operation on your own work. We will 
be glad to provide full details and 
demonstration, or send latest Catalog. 


THE JAEGER MACHINE COMPANY 
661 Dublin Ave., Columbus 16, Ohio 
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OX of the first, if not the first, automatic un- 
attended natural gas compressor stations of 
the reciprocating type was placed in operation in 
January 1958. This station was designed and con- 
structed in 1957 by United Cities Gas Co. for its 
Georgia Gas Co. division at Gainesville, Ga. It is 
located near the mid-point of a 31-mile transmission 
line supplying the gas requirements in Gainesville. 
Natural gas is purchased from Transcontinental 
Gas Pipeline Corp. at a tap on its line near Bogart, 
Ga. 

This compressor station is possibly unique in the 
application of complete remote control to a single 
compressor unit which operates intermittently. In 
fact, it will be used for the few coldest days of the 
year, and during at least the early years it will be 
operated for only a portion of such coldest day. 

The 31l-mile transmission line was constructed in 
1952 with the knowledge that within five years that 
line would not be capable of supplying the gas re- 
quirements for the customers in Gainesville. The 
development of gas use in Gainesville exceeded ex- 
pectations. In 1956 it became apparent that, should 
a maximum degree day deficiency be experienced 
during the 1957-58 heating season, the pipeline ca- 
pacity would not be sufficient to meet the require- 
ment. 


Microwave is the means of communication between the controlling 
point in Gainesville (above left) and the compressor station, 
15 miles away (bottom). Radio control equipment is in the 
smaller building; engine compressor is in larger building. 
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Remote control 
of a small 
booster station 


By P. A. RAY, Vice President and Chief Engineer 
United Cities Gas Co., Chicago 








Microwaved signals originate at the Nelex board (above) in 
Gainesville and are transmitted to the station panel (right). 
Cabinets next to panel contain radio equipment, including radio 
phones. Lights and gauges on board give essential operating in- 
formation. The two recording charts on the Gainesville board 


give a record of the pressure and volume of gas flow. 


Careful analysis of the problem indicated that 
any construction to provide additional capacity 
should be capable of increasing existing capacity by 
at least 50 per cent. Engineering studies then de- 
termined that it would be necessary to loop at least 
20 miles of the 31-mile pipeline to achieve that goal. 
Attention was then given to the use of compression 
to obtain the desired capacity. Cost estimates dis- 
closed that the increased capacity could be obtained 
by compression with an investment of approximately 
70 per cent of that required for looping the line. 
Estimates of future growth in the gas service area 
in Gainesville indicated that in all probability both 
a combination of looping and compression would 
ultimately be required to handle the gas require- 
ments of this rapidly growing community. The deci- 
sion then was to construct a compressor station as 
a first stage in ultimate development. 

Following this decision, the problems of operating 
such a station were considered. As stated above, 
this station will be used only during the coldest 
weather in the heating season. During the first year 
of its use, such operation might total as little as 10 
to 15 days, growing through the years to possibly 
60 days. It therefore did not appear logical to 
permanently assign company personnel to opera- 
tions at the compressor station site. The next ap- 
proach was to have operating personnel travel the 
approximately 25 road miles to the station each day 
on which its use might be required. However, seri- 
ous weather conditions, in the form of sleet storms 
which periodically appear in this section of north 
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Georgia, would not allow completely dependable op- 
eration. The best solution was to construct a re- 
motely controlled station without attendants of any 
kind, not even a grounds maintenance man. The 
station is visited periodically to determine that all 
facilities are in order. During the heating season 
when operation may be required any time, it is 
checked once a week, and once a month during the 
balance of the year. 

Microwave radio was selected as the means of 
communication between the controlling point (lo- 
cated at the offices of Georgia Gas in Gainesville) 
and the compressor station. Here again, the possi- 
bility of serious sleet storms precluded the use of 
long lines as the means of communication. The 
science of microwave radio has advanced to the 
extent that it is considered to be over 99 per cent 
dependable. 

Since this was to be one of the first reciprocating- 
type compressor stations to use full remote control, 
its design and construction presented many prob- 
lems as to which functions should be subject to 
remote control. The control system required to start 
and stop the gas-fired engine presented no serious 
problem. The three categories which did require 
careful study were: 

1. Placing the compressor station “on the line” 

and taking it “off the line”; 


Those functions requiring warning and/or 
emergency shutdown controls to provide 
safety and protection essential to station op- 
eration; 
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3. Essential operating data to be transmitted 

to the remote controlling point. 

The investment to be made was an important 
item in these considerations. If non-essentials 
were included, the resulting investment would be 
excessive. 

The gas-engine-operated compressor unit is an 
Ingersoll-Rand No. 8-SVG rated at 440 bhp at 400 
rpm. This unit, with all controlling devices asso- 
ciated directly with it, was manufactured and tested 
by Ingersoll-Rand at its plant in Painted Post, N. Y. 

The unit then was shipped to the Stearns-Roger 
Manufacturing Co. in Denver, Colo. There it was 
mounted on a substantial skid base with all essen- 
tial auxiliaries such as the water and oil cooling 
equipment, oil filtering equipment, and instruments 
to be located at the compressor unit for purposes of 
speed control, proper loading and unloading of the 
compressor cylinders, etc. This skid-mounted unit 
with auxiliaries was then shipped to the compressor 
station site in Georgia and installed on the footings 
and foundations constructed for this purpose. 

Radio Corp. of America furnished and installed 
the microwave radio equipment and the supervisory 
control and telemetering equipment at both the sta- 
tion and the remote controlling location. The con- 
trol consoles with full equipment as designed were 
manufactured under sub-contract by Nelson Elec- 
tric Co. of Tulsa, Okla. All installations and con- 
struction other than that provided by RCA at the 
compressor station site were performed directly by 
United Cities Gas Co. rf 

To assist in the design and to coordinate the con- 
struction, a meeting of the representatives of all 
contractors and sub-contractors was held at the 
Chicago office of United Cities. This meeting also 
assisted in the final selection of those functions 
which were to be incorporated in the station design. 

An elapsed-time bargraph has been prepared to 


Metering station in front of compressor building. 
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illustrate the unit starting sequence, including plac- 
ing the unit on the line. 

Unit operating selector switches are provided at 
both the station and the remote control location. 
Three selections are provided: “start,” “stop,” and 
“off.” In normal operation the start position serves 
to start the engine, prepare it for actual use, and 
place the compressor unit on the line; the stop posi- 
tion serves to take the unit off the line, operate the 
engine for a short cool-off period, and finally shut 
down the engine. The off position is used for emer- 
gency or abnormal operating conditions. Whenever 
the unit must be shut down during a starting se- 
quence before that sequence is completed or the 
unit fully placed on the line, or in the event that an 
emergency shutdown occurs through malfunction of 
the compressor station, the selector switch must 
first be set to the off position before again initiating 
a start sequence. 

When a starting sequence is initiated, auxiliary 
pumps are operated for four minutes to circulate 
crankcase oil through the engine and to operate the 
force-feed lubricator to assure proper lubrication 
for the compressor rod packing and compressor 
cylinders. These units are driven by air motors 
using natural gas from the transmission line as the 
power medium. As the station may be shut down 
for a week or longer, it is most essential to assure 
that all bearings and cylinder or rod packing ser- 
vices are properly supplied with lubricant before 
the engine is cranked and placed in operation. 

The building housing the engine compressor unit 
is not heated. It was therefore essential to devise 
some means of maintaining the temperature of the 
crankcase oil above a minimum of 45 deg during 
the period that the unit is idle. A thermostatically 
controlled 5-kw Calrod electric heater is inserted in 
the crankcase for this purpose. This assures proper 
precirculation of oil and ample cranking speed to 
fire the engine. Once the engine has fired, the 
thermostat is temporarily bypassed and the Calrod 
unit energized to assist in and shorten the engine 
warm-up period. 

After the auxiliary pumps have operated for four 
minutes, the engine cranking sequence is initiated. 
An Ingersoll-Rand air motor, equipped with a Ben- 
dix drive installed with a gear train on the engine 
flywheel, is used to crank the engine. Natural gas 
at pressures of 125 lb is supplied directly from the 
transmission line to operate the cranking air motor. 
This eliminates any dependence upon a supply of 
compressed air for cranking the motor. 

The engine is cranked for 10 seconds to properly 
purge the engine cylinders and the ignition mag- 
netos are then ungrounded. Three seconds later the 
engine fuel solenoid valve is energized. The engine 
fuel line vent valve is also closed by solenoid ac- 
tion. 

At the same time engine cranking is initiated, a 
45-second time-delay relay is energized. If the en- 
gine does not catch fire and operate at a minimum 
speed setting within these 45 seconds, the relay 
times out and an emergency shutdown sequence is 
initiated to stop the starting and loading sequence 
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and to signal the controlling point that an emer- 
gency shutdown has occurred. If the engine fires 
and reaches minimum speed within the 45-second 
time, the engine oil pressure will reach and exceed 
40 lb, and an oil pressure switch is activated to re- 
move the emergency shutdown time-delay relay from 
the circuit. 

With the engine fired and running, minimum in- 
strument air pressure is applied to the engine gov- 
ernor to operate the engine at a minimum set speed 
during the engine warmup cycle. The engine then 
operates for whatever time necessary to bring the 
cooling water temperature to 120 deg and the en- 
gine oil temperature to 90 deg. When these two 
temperature limits have been reached, the unit is 
ready to be put on the line and the loading sequence 
is initiated. 

Compressor loading sequence is accomplished in 
two stages. The first stage consists of station valve 
operations to connect the compressor unit to the 
pipeline and the second stage is to block the pipe- 
line between the connections to the suction and dis- 
charge headers. Proper sequence in each of these 
stages received careful study in the station design. 

The first stage of the loading sequence is accom- 
plished in three steps: (1) purging the compressor 
piping; (2) connecting compressor to suction and 
discharge headers; and (3) closing compressor by- 
pass valve. Actual sequence, as among these steps, 
is combined in the operation of four valves. 


The compressor suction, discharge and bypass 
valves are Nordstrom lubricated plug valves 


equipped with Shafer valve operators and controls. 
Natural gas at full pressure from the suction side 
of the transmission line is used as the power me- 
dium for these operators. Each operator is equipped 
with limit switches activated in the open or closed 
position. The compressor piping vent valve is a 
Garritson combination safety relief and blowdown 
valve. The venting and purging functions of this 
valve are initiated by energizing a solenoid valve. 

The suction valve is first opened and the com- 
pressor piping and cylinders are purged through 
the vent valve which has been in the open position 
since the original unit starting sequence was initi- 
ated. When the suction valve is fully opened (which 
is almost instantaneous), an eight-second time-delay 
relay is energized and, when timed out, the vent 
valve is closed, completing the purging cycle. Limit 
switches installed on the suction valve operator 
close when the suction valve is fully closed, initi- 
ating the opening of the discharge valve and closing 
the compressor bypass valve. Opening of the dis- 
charge valve is timed so that the discharge valve is 
fully opened approximately three seconds before the 
station vent valve is closed. This assures complete 
purging of the piping on the discharge side of the 
compressor. The controls for the bypass valve op- 
erator include a timing device which is set so that 
approximately 11 seconds are required to fully close 
that valve. 

The second stage in the loading sequence is the 
closing of the valve installed in the transmission 
line between the connection of the suction and dis- 


GAS—August, 1959 


charge headers to that line. Closing action of this 
valve is initiated by a limit switch activated when 
the compressor bypass is fully closed. This stage 
and the valve control are covered in detail in this 
discussion as its function is fundamental to con- 
tinuous operation of the transmission line. 

The main block valve is also a Nordstrom lubri- 
cated plug valve equipped with a Shafer valve oper- 
ator and control. The control system is essentially 
similar to that provided for the other operators but 
with the addition of a differential control. This 
differential control serves to initiate the opening 
cycle of this valve. 

The operation of the main block valve is so con- 
trolled that the transmission line will function at all 
times and under all conditions. The closing of this 
valve is part of the compressor loading sequence 
and is accomplished in the same manner as the other 
station valves. The opening cycle is separately con- 
trolled and is independent of the station control 
system. The control is entirely mechanical, without 
any use of electrical control. A differential dia- 
phragm type controller is connected to the trans- 
mission line upstream and downstream of the valve. 
This controller overrides all other controls and 
functions to open the main block valve whenever 
the pressure on the upstream side is greater than 
on the downstream side. Gas pressure from the 
transmission line upstream of the valve is used as 
the power medium for the valve operator. Through 
this control scheme, continuity in transmission of 
gas will never fail due to the main block valve re- 
maining in the closed position when the station is 
not in operation. 

The compressor loading sequence control system 
includes an emergency shutdown control to protect 
the station against improper or incomplete se- 
quence. When the loading sequence is initiated, a 
time-delay relay is energized. If this relay times 
out before the loading sequence (including closing 
the main block valve) is completed, the station op- 
eration will be shut down. 

At the same time that the compressor loading 
cycle is initiated, instrument air pressure of 25 lb 
is supplied, through a controller, to the engine gov- 
ernor to accelerate the engine to full speed. 

With the compressor unit on the line under load, 
its operation is automatically controlled by devices 
installed at the compressor to maintain as nearly 
as possible a constant maximum horsepower use 
under the full range of operating conditions. Engine 
speed is controlled as a function of discharge pres- 
sure, utilizing a Foxboro controller for this pur- 
pose. This controller is adjustable for whatever 
maximum discharge pressure is desired. Normally, 
it will be set for a maximum discharge pressure of 
550 lb. Engine speed varies from a maximum of 
400 rpm to a minimum of 200 rpm. One end each 
of two of the four double-action compressor cylin- 
ders is equipped with loading-unloading devices. 
These devices are controlled to increase or decrease 
the compression capacity as a function of the suc- 
tion pressure. Four Fisher pressure controllers are 
provided to load or unload the compressor cylinders 





An air-operated block valve operates on the 4-in. line shown in the pit (above). When booster compressor is oper- 
ated, this valve is closed and the gas is routed into the station for compression, then back out and into the line on 
the downstream side of the valve. The photo on the facing page shows the Smithco heat exchanger. To the right 
of the cooler are the filter on the air-intake to the compressor engine and the silencer on the engine's exhaust 
Shafer-operated Nordstrom valves on the yard piping are in the foreground. 


equipped with these devices through the suction 
pressure range from 100 Ib to 450 Ib. 

The compressor unloading cycle is substantially 
in reverse of the loading cycle. The suction valve is 
first closed, which in turn initiates the opening of 
the bypass valve. When the bypass valve is fully 
opened, the discharge valve is closed. All three 
valve operations are very rapid, requiring altogether 
about three seconds. At the same time, governor air 
pressure is reduced from 25 lb to a minimum pres- 
sure of approximately 5 lb, causing the engine to 
operate at minimum speed. After a five-minute en- 
gine cooling period, the engine fuel solenoid is de- 
energized, and the ignition magnetos are grounded 
to shut down the engine. At the same time the sta- 
tion vent valve is opened for a period of one minute, 
venting all pressure from the compressor piping and 
cylinders. 

Throughout the unloading and shutdown cycle, 
the main block valve remains in the closed position. 
This valve will continue in the closed position until 
the transmission line suction and discharge pres- 
sures have become equalized and the pressure on 
the suction side exceeds that on the discharge side 
by approximately 5 lb. At that point the differential 
control mounted at the valve operator will function 
independently to fully open the main block valve. 

The engine compressor unit is protected against 
malfunction by a number of controls, some of which 
will initiate a warning signal or, in the event any 
malfunction becomes so serious that a hazardous 
condition might exist, will initiate an emergency 
shutdown. 
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A. Warning signal controls 

1. Low lube oil pressure 

2. Low control air pressure 

3. High jacket water temperature 
A. 

>. 


€ 


High liquid level in suction scrubber 
High lube oil temperature 


Emergency shutdown controls 

1. Failure to fire (starting sequence) 

2. Incomplete loading sequence (loading se- 
quence not completed within 45-second 
period ) 

3. Low lube oil pressure 

4. Low control air pressure 

5. High jacket water temperature 

6. High liquid level in suction scrubber 

7. Low oil level in force-feed lubricator 

8. Low suction gas pressure (100 Ib) 

9. High discharge gas pressure (550 Ib) 

10. Engine over-speed (400 rpm) 


When any one of the five warning controls or of 
the 10 emergency shutdown controls is activated, 
a signal is lit on the station control panel to indi- 
cate which malfunction is involved. An emergency 
shutdown signal will remain lit until a “reset” 
button switch is depressed even though the mal- 
function has cleared. It will be noted that the five 
functions included in the warning system are also 
included in the emergency shutdown system. In 
the event the malfunction is not serious enough to 
constitute a definite hazard, the warning system 
alone is initiated. If the malfunction then ceases, 
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the warning system is shut off. On the other hand, 
if any malfunction becomes serious enough to con- 
stitute a hazard resulting in an emergency shut- 
down, the station starting sequence cannot again 
be initiated until the emergency shutdown system 
has been re-energized manually. Thus the station 
maintenance personnel can readily determine which 
malfunction was involved in the emergency shut- 
down. 

An isolated building is located at the compressor 
station to separately house the station control cabi- 
net and panel, the telemetering transmitters and the 
radio equipment with associated multiplexing equip- 
ment. This building includes a separate room for 
station auxiliaries such as the instrument air sup- 
ply compressor and the station standby generator 
with an automatic line transfer control. In addi- 
tion to the five stations for the warning signal 
system and the 10 stations for the emergency shut- 
down system as previously described, the control 
panel includes the following devices: 


A four position selector switch provides for each 
of the three normal operating conditions of “start,” 
“stop” and “off.” The fourth position is “remote.” 
When the selector switch is in the remote position, 
the station is under full control of and can be con- 
trolled only from the remote location at the office 
in Gainesville. 


Sequence signal lights are located just above the 
selector switch on the control panel. These se- 
quence signal lights indicate the station operating 
condition. With the station selector switch in the 
normal stop position, the green sequence light will 
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be lit, but only when all conditions are proper and 
satisfactory for the initiation of a starting se- 
quence. -When a starting sequence is initiated by 
setting the selector switch to the start position, 
the green light is shut off and a white sequence 
light is lit, indicating that the starting and loading 
sequence has been initiated. The white sequence 
light will remain lit until the full starting and 
loading sequence has been completed. With the 
station on the line and with the main block valve 
closed, the red sequence light is lit and the white 
light is shut off. In reverse, whenever a stop or 
and emergency shutdown condition is initiated, the 
red sequence signal light will shut off and the white 
sequence signal light will again be lit. When a 
normal stop sequence has been completed and the 
station is again in the normal down condition, the 
white sequence light is shut off and the green se- 
quence light is again lit. If the station shutdown 
was the result of an emergency condition, the white 
sequence light will remain on until the emergency 
condition has been cleared, the emergency shutdown 
re-energized, and all other controls are in the proper 
position for a normal down condition, at which 
time the white light will shut off and the green 
sequence light will be lit. 

A separate switch is provided for manual opera- 
tion of each of the station valves. These manual 
control switches may be used to operate a valve 
to the open or closed position only when the station 
is not operating on the line. If any valve is out of 
the normal position required for station start-up 
and loading, the loading sequence is broken and the 
station cannot be put on the line. 

The station control panel also includes push-but- 
ton switches for testing each of the emergency 
shutdown systems, the warning signal systems, and 
all panel signal lights. Push-buttom switches are 
included to re-energize the emergency shutdown 
system once the malfunction causing the shutdown 
has been cleared and to silence the station alarm 
horn. Whenever the alarm horn sounds, due to 
either a warning signal or an emergency shutdown 
condition, the horn may be silenced while the valve 
function is being cleared, at which time the silenc- 
ing relay is re-energized to place the alarm horn 
back in the circuit. 

The control console located in Gainesville was 
designed to provide the minimum of supervisory 
control essential to the remote operation of the com- 
pressor station. These essential requirements were 
considered to be: 


A. Three position selector switch: This selector 
switch includes the positions “Start,” “Stop” and 
“Off,” similar to the positions on the selector switch 
at the compressor station. When the selector switch 
at the compressor station control is in the fourth 
‘Remote” position, the selector switch at this re- 
mote control panel is in command. 

B. Sequence lights: Green, white and red sequence 
lights function for the same purpose and indication 


as the three sequence lights located on the control 
panel at the compressor station. 
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In the Stearns-Roger yard in Denver, the 39-ton skid-mounted 
compressor and its auxiliaries are readied for shipping by rail 
to Georgia (left). After its trip, the compact unit was set on a 


C. Main 


green 


block 
signal 


valve position indicating lights: A 
light that the main block 
valve is open and a red signal light indicates that 
it is closed. This is the only valve position which 
is remotely indicated. The main block valve is of 
prime importance, and it is essential that the oper- 
ator at the remote controlling station be aware that 
the valve is in the correct position for all trans- 
mission line operating conditions. 


indicates 


D. Warning system and emergency shutdown sys- 
tem signal lights: When a malfunction at the com- 
pressor station results in a warning signal, an am- 
ber signal light on the remote control panel is lit 
so indicating. In the event of an emergency shut- 


down condition at the compressor station, a red 


signal light on the remote control panel so indi- 


cates. When either the amber or the red signals 
are lit at the remote control panel, an alarm horn 
also sounds to warn the operator of the condition. 
A push-button switch is provided on that panel to 
silence the alarm horn, but the signal light will 
remain on until the malfunction causing the warn- 
ing signal has cleared or resulting in an emergency 
shutdown has corrected and the 
shutdown re-energized. 


been emergency 
system 

E. Emergency shutdown reset switch: The remote 
emergency reset switch is provided so that the re- 
mote operator may 
system in the 


reset the emergency control 
the malfunction causing the 
emergency shutdown may have cleared and the com- 
pressor starting and loading sequence can then be 
initiated. This is most important in connection with 
at least four of the emergency shutdown conditions: 


event 


1. Failure to fire—Upon occasion when the com- 
pressor station has been shut down for an 
extended period, the engine may fail to fire 
in the first starting sequence. In this event, 
the remote operator can re-energize the 
emergency shutdown system with the reset 


concrete foundation in the station building (right). Daylight 
shows at the right, where the heat exchanger extends outdoors. 


Instrument panel and gas scrubber are shown at the left end. 


switch and 
quence. 
Incomplete sequence—When in an_ initial 
starting and loading sequence the station 
valves fail to complete the loading sequence 
within the 45 seconds allowed, an emergency 
shutdown occurs. The remote operator can 
utilize the remote reset button to re-energize 
the emergency shutdown circuit and again 
attempt to place the compressor station on 
the line. 

High discharge 
shutdown is 


again initiate the starting se- 


pressure—An 
initiated in the event the 
charge pressure at the compressor station 
exceeds 550 Ib. Such an emergency shut- 
down condition might be the result of in- 
attention of the dispatcher, who will nor- 
mally initiate the normal stop sequence 
before the discharge pressure reaches the 
maximum amount. If the dispatcher should 
be involved in other work and fail to observe 
that the discharge pressure has reached a 
satisfactory maximum condition, the station 
will protect itself against excessive dis- 
charge pressure by an emergency shutdown. 
Use of the remote reset button then elimi- 
nates. the need for a special trip to the sta- 
tion for the sole purpose of resetting the 
emergency control system. 

Engine overspeed—On occasion, an engine 
overspeed condition may be experienced dur- 
ing a starting sequence or during a shut- 
down sequence. When during the starting 
sequence the engine fails to fire promptly 
but does fire before the “fail to fire’ emer- 
gency shutdown is initiated, the engine may 
be supplied with excessive fuel causing it to 
momentarily operate at a speed in excess of 
400 rpm before the governor can take con- 
trol. This will result in an emergency shut- 


emergency 
dis- 
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down. Here again the remote operator may 
use the remote reset button to re-energize the 
emergency shutdown circuit and may then 
re-initiate the starting and loading sequence 
without the necessity of a visit to the com- 
pressor station. 


F. Telemetering: Information as to three operat- 
ing conditions at the compressor station was felt 
to be essential to the dispatcher at the remote con- 
trol point. These three operating conditions were: 
(1) transmission line pressure on the section side 
of the compressor station; (2) transmission line 
pressure on the discharge side of the compressor 
station; and (3) engine speed. Telemeter transmit- 
ters installed in the control room of the auxiliary 
building at the compressor station provide this 
data to companion telemeter receivers installed in 
the control console panel at the remote control 
point. The telemetering of pressures in the trans- 
mission line at the compressor station also gives 
the dispatcher information on the transmission line 
pressures at the mid-point during periods when the 
compressor station is not in operation. 

G. Telemetering pipeline terminal operating data: 
In addition to data as to basic operating conditions 
at the compressor station, it was felt necessary to 
provide information to the dispatcher at the remote 
control point on certain operating conditions at the 
terminus of the transmission line. These conditions 
were pipeline terminal pressure and the gas flow 
rate. Telemeter transmitters installed at the town 
border station provide this data through telephone 
lines to two telemeter receivers installed in the 
panel of the control console at the office. This data 
not only assists the dispatcher in the operation of 
the compressor station but also provides valuable 
information in connection with other gas operations 
such as the curtailment of interruptible customers 
and the operation of peak shaving equipment in the 
load control phase of the local operations. 

Communications between the compressor station 


Auxiliary equipment (below) consists of standby electric genera- 
tor and 3-hp motor driven compressor that provides compressed 
air for station use. Generator cuts in automatically in case of 
power failure. Ingersoll-Rand air motor (right) is connected to 
the flywheel of the engine-compressor through a Bendix drive. 


and the remote controlling point are attained 
through the use of microwave radio equipment man- 
ufactured by RCA with multiplexing through Con- 
vor audio-tone units. A total of 16 audiotones is 
used for this purpose. Since both the radio and 
the multiplexing conditions are not unusual or dif- 
ferent than those commonly used in the industry 
today, and since this discussion is concerned pri- 
marily with the automatic and remote controlling 
of a compressor station, complete detail as to the 
radio and multiplexing equipment is not included. 
As a final item of consideration in the design 
and construction of the compressor station and the 
control systems, complete provision has been made 
for the ultimate installation at the compressor sta- 
tion of a second compressor unit which may be con- 
trolled separately or in conjunction with the pres- 
ent unit. Provision was also made for attachment 
to the compressor station of a second looping trans- 
mission line. The construction at the compressor 
station is such that additions to the existing head- 
ers and buildings and the installation of a second 
control console and panel may be made without 
destruction or major revision of the existing in- 
stallations. The construction of the control console 
and facilities at the remote controlling point in- 
cludes duplicate switches, signal lights, etc., re- 
quired for a second compressor unit. Inclusion of 
this additional equipment at this time was rela- 
tively inexpensive, and seemed desirable to assure 
matching equipment for future requirements. 
Break-in tests of the engine compressor unit were 
begun in December 1957, and operational tests on 
the station automatic control system and the remote 
controlling system were initiated in January 1958. 
To date the station has operated satisfactorily when 
required, and no serious operational problems have 
been encountered. In closing this discussion, Inger- 
soll-Rand should receive special credit for the ini- 
tial design of the supervisory control system, and 
Stearns-Roger and RCA also merit credit for their 
further assistance in over-all station design. = 
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MEASUREMENT 


OT all problems in the gas industry today are 
N strictly down to earth. And it is not well for 
the mind to be restricted to basic everyday matters. 
Problems that may at first glance seem rather far 
fetched or are not associated with routine, tend to 
stimulate the intellectual appetite. 

The Anglo-Saxon culture has many attributes. It 
should be needless to point out that this culture also 
has its disadvantages. 

One disadvantage often noted is the smugness that 
radiates a connotation championed by many in the 
Anglo-Saxon world: Everyone is out of step except us. 
Thus, some progress often passes our culture by. 

One bit of progress that has left the Anglo-Saxon 
group behind is the shift to the metric system of 
weights and measures. Practically every nation of 
the world has gravitated to the metric system at some- 
time during the past 150 years. However, our United 
States and our Anglo-Saxon friends have _ stead- 
fastly remained aloof to this change and progress. 

The latter statement is not altogether true, on sec- 
ond thought. There has been a subtle change to more 
practical metrical measurements even in the United 
States. As a matter of fact, medical men tell me that 
in the United States we enter this world on the metric 
system. All new born babies are weighed in grams. 
Somewhere along the line nurses, mothers or some- 
one converts the new citizen from so many grams to 
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but not necessarily gas 


a bouncing so many pounds and ounces. 

Also of significance is the fact that the progressive 
pharmaceutical industry has switched from the Eng- 
lish to the metric system. Then, too, electrical mea- 
surements are all based on the MKS system as are a 
good bit of the weighing and measuring in the chemi- 
cal and electronics industries. 

If one investigates with some faith, he quickly 
learns that science in the United States has largely 
changed to the metric system. There is little of the 
English system left in chemistry, physics, and other 
sciences. 

Oddly enough the engineers are one group, along 
with geologists, who offer resistance to this change. 
It has been said that U. S. engineers do not under- 
stand the metric system. More probably they are 
simply determined that they are not going to under- 
stand the metric system. 

No one is born with an understanding of either the 
English or metric system. Both have to be taught. 
But the metric system would seem more “natural” to 
the average human. Providence and evolution have 
given us two hands, two arms, two legs and two feet, 
etc. Each hand and foot has five fingers. In total, 
Homo sapiens has 10 fingers and 10 toes. Thus, we 
grow up with the numbers 2, 5 and 10 which would 
seem natural units of measurement. These numbers 
are the foundation of the metric system. 
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Are there any advantages to the metric system? 
The quick way to get an answer is to ask anyone who 
daily deals with grosses, Troy ounces, liquid ounces, 
quarts, dozens, grains, cubic feet, drams, British 
thermal units, ete. 

But more specifically, it would be easier to calcu- 
late and convert in the metric system. This fact is 
of great importance when you consider that more 
and more people are doing ever more calculating and 
converting as the march of science and applied tech- 
nology inexorably wields a deeper influence on the 
development and life in this world. 

5y use of consistent numbers of 2, 5, 10 and multi- 
ples thereof, calculations and measurements would be- 
come more accurate. Conversions would be reduced, 
bookkeeping simplified, and buying and selling on 
the domestic and international markets would be 
aided. And it would be to our great advantage to 
get on one system of units for science, commerce, 
industry and everyday life. 

The last advantage to be listed here is perhaps the 
most important. This is one world now. Travel, com- 
munications, exchanges, aid and trade have brought 
all nations of the world together—economically and 
philosophically if not physically and politically. 

No longer do we always stand in the front of scien- 
tific and industrial development. We can and should 
learn from the work of those in other nations. Simi- 
larly we should pass on the harvest of our learning to 
others. Why, then, do we hamper this interchange 
by using the English and other systems that make 
our scientific and technical publications hard to un- 
derstand. Why publish learning in a state that many 
of our foreign colleagues will not understand what 
we are talking about? Why spend half the time con- 
verting units when reading the works of our foreign 
colleagues? Is it not true that we ourselves have 
trouble transferring the abominable units we use 
back and forth and in and out of metric units used 
by most of the rest of the world? 

Does this have anything to do with the gas indus- 
try in the U. S.? Most certainly it does. The indus- 
try is quickly taking on a more international flavor. 
Renewed interest in moving and storing natural gas 
in liquefied or hydrate form (the former is as old as 
1929) is generating a lot of international trade possi- 
bilities for the industry’s fuel. Foreign pipelines and 
distribution systems beckon increase exportation of 
basic materials and instruments. 

Instruments, for instance, with American calibra- 
tions (and, usually, at a higher price, too) have rough 
going on an international market where the metric 
system dominates. And with other gas system com- 
ponents the English system does nothing to facilitate 
foreign sales. 

Gas measurement would, of course, seem quite odd 
to us if expressed in units of cubic meters, calories, 
and kilograms. However, our current use of a cubic 
foot—and one that isn’t even standard in the first 
place—looks awfully odd to nearly everyone outside 
the Anglo-Saxon belt. 

A quotation from H. C. Urey of the University of 
California at La Jolla is somewhat amusing as well 
as a source of food for thought. Urey said: 
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“Quite a number of years ago the Imperial Chemi- 
cals Industry of Great Britain switched to the metric 
system. During the war, I visited some of their big 
hydrogen compressors and, believe it or not, they 
pumped cubic meters of hydrogen gas! 

“They would do it; they ran perfectly well. The 
lubrication didn’t break down; nothing happened at 
all. It was really possible. At least machines can 
understand the metric system even if engineers in 
the United States cannot.”* 

The gas industry might do well to study the 
impact and problems that a switch from the English 
system to the metric system of units will produce. 
There can be but one conclusion as far as units and 
measurements are concerned. We are transitioning to 
the metric system in many fields and the advances 
in research of the past 20 years demand that we 
must use an accepted world-wide language of mea- 
surement. The United States will inevitably switch 
to the metric system. 

Such switches do cause scientific and economic dis- 
tress for some period of time. But this does not 
mean that a switch from a system that is costing the 
United States trade, time and money can’t be accom- 
plished. For example the whole world shifted from 
Ptolemaic navigation to the Copernican system. Not 
even the U. S. Navy (which still insists that the 
oceans’ depths be measured in fathoms) has regretted 
the change. 

Let’s look at what is actually being done in the 
Anglo-Saxon world to encourage a change to the 
metric svstem. For one thing, the American Geo- 
physical Union created a committee over a year ago 
to study the problem of introducing the metric sys- 
tem as a mandatory system in the United States. 
In Great Britain the British Association for the 
Advancement of Science is endeavoring to cause a 
switch to the metric system in that area of influence. 

The American Association for the Advancement of 
Science has approved in principle the general adop- 
tion of the metric system of weights and measures. 
Tn addition, AAAS established a committee to con- 
sider the problems of shifting to metricity. 

Just last winter all of the national standards 
laboratories of the English-system-using nations an- 
nounced an agreement which defines the inch as 
25.4 mm. This means that there is now an agreed 
mathematical relationship between English and metric 
systems on this unit of length. The American Stand- 
ards Association and AAAS recommended this ad- 
vancement. 

It is interesting to note that India and Japan have 
had the experience of relatively recent shifts to the 
metric system. Perhaps it would be well for the gas 
industry to study the problems involved in gas indus- 
try operations by one or both of these conversions. 
The time to study the problem is before difficulties 
from it arise. 

The gas industry would do well to immediately start 
study of its interests in relation to this seemingly 
underway modulation to the metric system. e 

*Dr. Urey made these remarks orally at the Lunar and Planetary 


Exploration Colloquim held at Griffith Observatory in Los Angeles, 
Calif., on Jan. 12, 1959. 


57 





Corrosion prevention 


HE utility operator is faced with many problems. 

Perhaps the most expensive problem could be 
the corrosion of his buried system. Experts have 
estimated the cost of all corrosion at figures so large 
that they are astonishing, 

Corrosion is a natural process used by nature to 
reduce all matter to its most stable form. Refined 
metals are particularly susceptible to this action. The 
result, as you all know, is rust. Fortunately, we can 
do something about it. 


* The need for utility cooperation 

Since all metallic structures buried in close prox- 
imity are subject to the same general problems, the 
cooperation of their owners is essential to a satis- 
factory solution of a corrosion problem. 

In this article we will outline the problem and 
develop an answer for your consideration. 


* Background of the corrosion problem 

The electric street railway: Late in the 19th cen- 
tury, the electric street railway replaced the horse 
and cable cars. With this change, the corrosion of 
buried metal pipes and conduits was brought force- 
fully to the attention of the owners. Of course, soils 
had always been corrosive in many areas, but the 
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stray railway current, returning over these metal 
paths to the substation caused serious, rapid corro- 
sion where it left the metal to enter the ground. This 
fact did not go unnoticed and the railways were 
forced to establish mitigative measures to prevent 
this new damage to the buried structures of others. 

While it was not fully realized at the time, the 
extensive areas over which the stray current was 
collected were furnished with a degree of cathodic 
protection, This fact and the efficiency of the miti- 
gative measures were not realized until railway oper- 
ations were abandoned in recent years. With this 
new turn of events, the soil and local cell corrosion, 
which had been stifled by stray current pick-up, 
again became predominant in the previously pro- 
tected areas and required attention. Thus the value 
of cooperative effort became evident to utility opera- 
tors. 

In reference 1, the important papers and reports 
from 1894 to 1920 on the subject of street railway 
electrolysis are given. The harmful effect of electric 
railway current was reported by four different au- 
thors as early as 1894. In 1904 there was a report 
in the Transactions of the International Electric Con- 
gress on the “Electrolysis of Underground Conduc- 
tors.” In 1911 George F. Deiser of T. & J. W. 
Johnson of Philadelphia wrote upon the subject of 
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“The Law Relating to Conflicting Uses of Electricity 
and Electrolysis.” 


¢ Research at the Bureau of Standards 

In 1910 Congress was sufficiently impressed by the 
stray current electrolysis situation to appropriate 
funds for investigating the causes and control of the 
problem. Thus began a long and helpful series of 
tests and reports originating in the Bureau of Stand- 
ards which have been the backbone of corrosion miti- 
gation since that time. 

Probably the period from 1910 to 1940 should be 
characterized as the “educational period” in corro- 
sion prevention. It was a period of tests, investiga- 
tion, trial and error, and through it all grew the 
feeling of interdependence between the operators of 
buried metallic structures. 

It was recognized that one man’s food could be 
another’s poison and so the spirit of cooperation 
began.!5 

In 1945 G. R. Olsen* 4 wrote an article in GAS 
regarding the cooperative action needed between com- 
panies whose systems were adjacent, particularly 
when engaging in cathodic protection. Cooperation 
became essential to handle the operation and financial 
arrangements for such joint ventures. Once the prin- 
ciple of joint operation was accepted by all parties, 
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Cooperating companies conduct a joint test. 
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Corrosion became a real problem late in the 19th century when 
electric streetcars replaced the horse and cable cars. 
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simple general agreements could be arranged to elim- 
inate the necessity for individual contracts for each 
job. The oil companies, who were the subject of the 
article, found it desirable to use simple agreements 
similar to joint-pole use contracts. Sharing of costs 
was based upon the amount of direct current drained 
from each facility. Local engineers made most of 
the deals and laid out designs. As time went on, 
mutual trust of the parties increased so that joint 
tests were abandoned and one engineer made tests 
and adjustments for all facilities and gave copies of 
the data to his counterparts in the other companies. 
The author mentioned that these were relatively sim- 
ple situations, but he saw no reason why it could not 
be extended to conditions such as mutual crossing 
problems. 


¢ History of joint corrosion committees 

We do not know where the first cooperative corro- 
sion committee was formed, but there is ample proof 
that there was a very capable joint electrolysis en- 
gineering study committee in existence prior to 1916. 
This committee was composed of three members each 
from AIEE, AERA, AREA, NELA, AGA, NGAA, 
AT&T, AWWA, and the National Bureau of 
Standards. 

This committee made a preliminary report in 1916, 
followed in 1921 with its final bound report. This 
document should be considered as source information 
for stray current problems.! 

In 1934 there was an active electrolysis committee 
in Pittsburgh.* This committee is still in existence 
and has been supplemented by the Western Pennsyl- 
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vania Committee on Corrosion. This latter commit- 
tee handles corrosion problems throughout the west- 
ern part of Pennsylvania and coordinates with the 
Pittsburgh committee for problems in the greater 
Pittsburgh area. 

The efficient handling of their often complicated 
problems and their educational efforts should be a 
model for the industry. This is not to say that they 
are alone in their work, since there were in 19515 
a total of 23 similar committees in large centers of 
population around the nation. These committees are 
also’ engaged in similar activities.*- 


¢ The influence of NACE 

In 1951 the principles endorsed by representatives 
of AGA, API, APWA, AWWA, AAR, EEI, Bell Sys- 
tem, IMSA, WU Tel. Co., and USITA were given 
consideration in a “Report of the Correlating Com- 
mittee on Cathodic Protection” published by the Na- 
tional Association of Corrosion Engineers.® This bro- 
chure* is a summary of information which should 
be in the hands of management before cathodic pro- 
tection is attempted. 


¢ Reasons for a cooperative corrosion committee 

In the practice of cathodic protection, the inter- 
action or the effect of one system on another is a 
necessary reason to establish cooperative effort be- 
tween the neighbors. This cooperation must, of ne- 
cessity, extend from design through test, construc- 
tion, operation, and financial settlement. For this 
reason, it is wise to have an organization which 
facilitates the notification and discussion features 
of the plan and at the same time enables the corro- 
sion people to get together in a spirit of friendship 
to work out problems which can become quite in- 
volved. The usual name of such a group is the elec- 
trolysis committee, committee on corrosion, or cor- 
rosion coordinating committee.* 

During the effort to mitigate corrosion on a sys- 
tem, improper design of cathodic protection under 
some circumstances could adversely affect the signal 
systems of nearby railroads. For this reason, rail- 
roads are always invited to belong to these groups. 

New Jersey had an electrolysis committee in the 
street railway era similar to those in other areas. As 
the street car disappeared, the work of the committee 
changed and the old committee evolved into the New 
Jersey Committee on Corrosion. This group was 
officially established by 35 operating companies of 
New Jersey in April 1954. As members, we have 
gas, electric, water, telegraph and telephone utilities, 
railroads, public authorities, and large industrial 
plants. Each member company has one vote when it 
is necessary to vote. New operators entering the area 
may be admitted upon their request to the committee. 

Purpose. The purpose of the committee as set forth 
in the Constitution is as follows: 

“The New Jersey Committee on Corrosion will 
function as a technical committee and constitute a 
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clearing house for the exchange of engineering in- 


*It is available from NACE headquarters, 1061 M & M Bldg., 
Houston, Texas. 
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formation on underground corrosion problems arising 
in the State of New Jersey.” 


¢ Organization and operating methods 

Officers are president, vice president, and secretary. 
This latter officer is the work horse of the organiza- 
tion, since it is he who has to send out all the noti- 
fication letters for protection projects. 

No dues are assessed since it is expected that each 
member company will take over the various offices on 
a rotating basis. This covers the expense due to noti- 
fication procedure. 


¢ Policy and procedures 

Some of you would probably like to know more 
about the policy and procedures used by the commit- 
tee. The following excerpt is taken from the Consti- 
tution. 

As noted under “Purpose,” the committee is to be, 
essentially, a clearing-house for technical informa- 
tion pertaining to the corrosion problems that are of 
mutual interest to the member organizations. The 
committee will function in accordance with the fol- 
lowing general procedure: 

(a) The committee will not undertake any testing 
program, nor engage in any investigation, and will 
not make recommendations as a committee. 

(b) As heretofore, each member organization will 
conduct such tests and surveys upon its own property 
as it considers necessary and shall be the sole judge 
of its own requirements. 

(c) However, a member organization may request 
from the committee technical advice concerning its 
corrosion problems on an informal basis. 

(d) A committee member may arrange with the 
chairman to place on the meeting agenda, for discus- 
sion, such corrosion problems as are of particular 
interest to his organization. 

.e) The committee shall act as an agency through 
which the members can be advised of: 

1. Planned cathodic protection schemes before 
installation so that interference tests may be 
conducted. 

Completion of planned cathodic protection 
schemes when the final design or service date 
differ materially from the initial plan. 
Proposed installation of drainage bonds 
whether to another underground structure or 
to the negative conductors of a traction sys- 
tem so that interference tests may be con- 
ducted. 

The abandonment or alteration of any protec- 
tive scheme by which they might be affected. 
Major additions to the through transmission 
facilities of a member’s systems where it is 
known that such additions may affect corro- 
sion conditions on another system. 

(f) Subject to member organization approval, the 
committee will act as an agency for the exchange of 
reports and information pertaining to corrosion con- 
ditions on the systems of the respective organiza- 
tions. 

(zg) Questions before the committee shall be de- 
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cided by mutual agreement and not by vote, except 
upon articles of committee organization or procedure 
not covered by previous articles. 

(h) The committee endorses the procedures out- 
lined in the publication by the National Association 
of Corrosion Engineers entitled ‘‘Report of the Cor- 
relating Committee on Cathodic Protection” and 
recommends their use when practicable and appli- 
cable.5 


¢ Actual committee operation 


Three regular meetings are held each year at a 
central location agreed upon by the members. At 
these meetings, recent Cathodic Protection Notifica- 
tions are discussed and future plans are presented. 
Discussion continues on the subject of recent joint 
tests and if there are no objections, such projects 
are considered approved though no vote is ever taken. 

In order to fulfill their educational responsibilities, 
the members will often provide an educational film 
or a speaker upon some corrosion problem. 

Notification system: When a member contemplates 
a cathodic protection system, he will prepare a stand- 
ard notification form, with full details and forward 
sufficient copies (one for every member) to the sec- 
retary. The secretary forwards these items to the 
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membership, often several at a time. In the notifi- 
cation, a time and place is arranged for a meeting 
of interested parties to conduct a joint test on the 
proposed system. Usually ample notice is given and 
after the members make tests of the interaction on 
their systems, they will either: 

1. Agree that it does not harm them. 

2. Request certain changes to avoid damage to 
themselves, or 

3. Show that the plan is such that interaction on 
them is so severe that some other plan must be 
worked out. 

All objections offered in good faith are considered 
and alternate plans or adjustments are worked out. 


¢ Technical practices for corrosion prevention 


These are the methods by which the corrosion en- 
gineer studies his problem, works out his solution, 
and establishes protection. There are many methods 
and details to be considered, often very technical. In 
Bulletin III of Reference 5, the essentia! details are 
enumerated. In Reference 15, these methods are 
given an economic slant. In Reference 6, 500 refer- 
ences are given regarding cathodic protection meth- 
ods since 1824, when Sir Humphrey Davey protected 
the copper bottoms of the Royal Navy, to as late as 
1950. 

In a general way, the various elements of a pro- 
tection system are as follows: 

Pipe coating: When the bare metal is protected 
from contact with the soil, the principal problem of 
the protective system has been met. Research by 
the Bureau of Standards has shown that a good pro- 
tective material should be enamel-like, have a good 
reinforcement, and be present as a heavy layer rather 
than a thin film. Others have found that it should 
repel roots, bacteria, and other natural enemies such 
as rodents. In addition, it must have excellent elec- 
trical resistance and be capable of withstanding soil 
stresses, and preventing water absorption. 

Insulation between various pipe materials: When 
two different metals are connected underground, an 
electrical battery is formed. In such cases, one metal, 
the anode, is consumed by the action of the soil, and 
the other metal, the cathode, is protected. Even new 
metal coupled with the same metal which has rusted 
will react to the detriment of the new metal. To 
overcome such problems, insulating joints are set up 
between steel, cast iron, copper, brass, and coated 
new pipe to prevent galvanic or soil corrosion. 

Cathodic protection: If all pipe coating could be 
installed so that it was perfect when backfilled, cor- 
rosion mitigation would be simple. During the con- 
struction process, conditions are rugged and damage 
often occurs to the coating. To prevent rapid per- 
foration of the pipe wall at such locations, a third 
method of protection is applied. This is cathodic 
protection, an electrical process. 

If the damaged coating is placed in an electrical 
environment in which current is forced to flow from 
the earth into the flaw in the coating, such flow will 
neutralize the corrosive effect of the soil at the ex- 
posed locations on the pipe where current is trying 
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to leave it. In effect, the pipe is connected to the 
negative side of a direct current source and the 
positive side is connected to a metallic anode which 
is buried in soil in the vicinity of the line to be 
protected. The d. c. source removes current from the 
pipe which leaks in at the coating holidays and dis- 
charges it through an expandable metal anode from 
which it is free to return to the pipe for a new cycle 
of neutralization of the galvanic couples existing. 
Protection is considered accomplished, by some engi- 
neers, when the pipe is forced 3/10 v in a negative 
direction when compared to the pipe to soil potential 
existing prior to protection. 

Another criterion is to regulate the protected line 
to a potential such that it is negative 85/100 of a 
volt to a copper: copper sulfate reference electrode 
at the weakest point in the system when measured 
to earth. Such measurements, of course, require 
proper instrumentation and trained personnel for 
successful use. 

While it is possible to cathodically protect bare 
pipe, it is very expensive as compared to protection 
of a coated pipe. In addition, when such protection 
is applied to one structure in a city or an area of 
much underground piping, it can cause serious inter- 
action on other structures in the area. In such cases, 
the protection project becomes complicated.2° This 
means that pipe coating is the prime essential for 
economical cathodic protection. 

The direct current sources used for cathodic pro- 
tection are usually 

1. Rectifiers which change commercial power to 
direct current. 
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Sacrificial anodes such as zine or magnesium. 
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In addition, other sources such as storage batteries 
and wind-mill or gasoline driven generators can be 
used. 

The galvanic or sacrificial anode, when electrically 
attached to a main and buried, becomes the anode 
of a battery and is consumed, but in the process it 
protects the main. The power output of such anodes 
is small so that their use is usually limited to coated 
mains. 


¢ Accepted methods of 

correction of cathodic interaction 

When one system with cathodic protection ad- 
versely affects an adjoining system due to interaction, 
a bond wire is usually connected between the two 
systems and its resistance is adjusted to fulfill one 
of the following principles: § 

1. The original structure to soil potential of the 
foreign structure is restored. (Zero Swing) 

2. Negative Coupling —A greater P/S negative 
reading of the foreign structure with the rectifier 
coupling made than without it. 

3. Adjustment of cathodic protection current to 
allow a small current drainage from the foreign line. 

4. A flat 100 milliampere current drain is taken 
from each foreign line crossing. 

Stray current drainage: The fourth problem in 
this system is the handling of stray current of the 
direct current type from electric railways, etc. This 
is probably the oldest part of the protection science. 
It was discovered and a solution found in the trolley 
car era. The solution consists in determining where 
the return currents leave the buried metallic net- 
work to follow the earth path to the substation and 
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introducing a heavy metallic conductor from this 
point to the generator negative terminal. By this 
means, the network becomes cathodic or negative to 
the soil and is protected by this stray ground cur- 
rent which is picked up and returned by the metallic 
cable to the substation. The metallic conductor is 
known as a bond or drainer. 

In some cases where there is a difference in the 
location where the current leaves the network during 
the various phases of the day’s traffic pattern, it 
may be necessary to include automatic switches in 
the drainers to prevent damaging reversal of current 
flow. Such switch gear may be polarized relays or 
rectifier stacks arranged to pass the current in the 
proper direction only. 

A word of caution: While cathodic protection is 
generally quite satisfactory, it cannot stop existing 
leaks. If the condition of the system is such that 
an increase in pressure produces a crop of leaks, 
cathodic protection cannot prevent this. It has also 
been reported that a cinder or sulfur water environ- 
ment makes cathodic protection difficult. 


¢ Present day cooperation efforts 


Houston: The protection of the gas mains in Hous- 
ton is discussed in Reference 9. These mains had 
reached a high level of leakage before anything was 
done. The gas utility decided to cathodically protect 
with zinc. The coordination of interference tests 
with other utilities was hampered by the lack of a 
local corrosion coordinating committee. Nevertheless, 
every effort was made to prevent interference current 
on neighboring utilities. These utilities were notified 
of the proposed protection and tests were made for 
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their information when requested. The system in- 
stalled has cut down materially on the number of 
leaks reported. A local corrosion coordinating com- 
mittee has since been formed in this area. 

Miami: Joint protection of all facilities in the city 
network at Miami, Fla. is discussed in Reference 20. 
In this case, all utility operators in the area partici- 
pated jointly in the design installation and operation 
of a cathodic protection system. The protection was 
accomplished through the use of 11 50-ampere recti- 
fiers installed in selected locations throughout the 
area. 

Design methods could have been difficult and unre- 
liable, but by proceeding with “cut and try” methods 
which were carefully checked for their effect on the 
systems involved during the installation of the sys- 
tem, a very satisfactory final result was attained. The 
rectifier anodes were installed in salt water rivers 
and in abandoned water wells. 

Eight years later in 1955, the cooperative program 
was found to have provided good protection for the 
network involved. Failures were reduced to one per 
year. 

Local systems: There have been some joint systems 
set up for mutual protection of adjacent buried struc- 
tures in the New Jersey area. In one case, several 
sections of abandoned gas main were used as a dis- 
tributed anode to protect a large cable system and a 
new coated gas main. The power sources used were 
rectifiers connected to the abandoned gas mains. The 
system has had successful operation for 15 years. 

Miscellaneous: In Reference 4, we had the explana- 


tion of how parallel oil lines were placed under joint 
protection. 


There have also been a number of small towns 
where the entire gas system has been cathodically 
protected. 


¢ A plan for executive action 

The obvious question then is, “What Do I Do 
Now?” 

This will depend upon the manager’s evaluation of 
his local conditions. He should in the first place— 

Study his system: There are no two systems exactly 
alike and perhaps any similarity with another system 
is coincidental. A study should be made of such mat- 
ters as leak experience, pipe material, pressure, size, 
coating, soil, pavement, costs, public relations, and 
building practices. In a usual situation when costs 
and public relations are considered, something will 
need to be done to prevent corrosion. It will be the 
exception where conditions are found so favorable 
that there is no problem with which to deal. 

Hire a consultant: It will be advantageous to hire 
an outside expert in the beginning.'* His trained eye 
will be valuable in making a study of the problems of 
the network. Since he is familiar with the latest 
methods and materials, he will more than save his 
cost in getting the program off to a good beginning. 

Train company personnel: If the system is large, 
and much work is found necessary by the corrosion 
consultant, it will be essential to start training cor- 
rosion prevention personnel; both technical and prac- 
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tical. It may be found that the consultant will ar- 
range to train a company engineer for a period of 
time. During such time and later, the corrosion con- 
sultant will do the more difficult jobs until the local 
personnel are able to take over. 

Join the local corrosion or electrolysis committee: 
Membership in this group will be a must when the 
protection system gets underway. If there is no such 
committee, it might be the right time to get one 
started.22 Experience has shown the difficulty of han- 
dling corrosion and electrolysis problems in the ab- 
sence of such a group. Notification procedure is dif- 
ficult and the normal educational value of the associa- 
tion of the experts is lost. 

Set up construction standards: Set up construction 
standards and stick to them. If there is no guide for 
the use of construction and operating people, there 
will be too many different methods of doubtful value 
used to do something which requires expert guidance 
and training. These standards include specifications 
for pipe coating, insulating joints, electrical sources, 
test stations, and many other associated problems. 
Such standards can only be drawn by one who under- 
stands the problem. 

Direct construction: The various steps of the mas- 
ter plan which have gone before have set the scene 
for the final step which management must take be- 


Electrolysis drainage switch. 
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Training company personnel. 


fore the system becomes a reality. That is, the estab- 
lishment of a firm policy to provide corrosion preven- 
tion. That policy must direct that new construction 
and replacement work be built in conformity with the 
standards which have been set up. It will require time 
to make the policy effective so that a patient but firm 
attitude must be maintained for a period at the start. 


¢ Conclusion 

Most will no doubt agree that the protection of 
buried utility structures is a successful modern prac- 
tice. Those who are aware of the possibility of acci- 
dent as the result of corrosion of gas lines will rec- 
ognize a desirable safety practice in these modern 
methods. The limitations of the system of protection 
are few, provided that it is understood that pipe 
which is corroded through is ruined although further 
corrosion can be stifled on such pipe. 

If the cooperative effort of local utility operators 
can be secured, the corrosion engineer will be en- 
abled to advance his science and practices to new 
areas of success. Such cooperation would doubtless 
set the stage for other regional protection plans, such 
as have been outlined in this paper. 

For the accomplishment of such plans, your corro- 
sion engineer will need management approval, a dy- 
namic corrosion committee, and sufficient money. @ 
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A GUIDE TO TRAINING SERVICEMEN—& 


Central heating 
equipment 


By R. H. HAAS and G. C. MILLER 
Service Engineers 
lroquois Gas Corp., Buffalo, N. Y. 
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T is only in recent years that gas has been so 

popular as a fuel for househeating. Previously, 
home owners were extremely cost conscious and the 
story of the advantages of automatic gas heating, 
even though many, usually fell upon deaf ears. Sales 
advertising emphasized the convenience features of 
gas, such as “clean,” “automatic” and “efficient.’”’ The 
relatively few customers who purchased gas for heat- 
ing expected additional value and if they received it 
in the form of additional comfort, then customer 
satisfaction was assured. 

The changing economic scene has reversed the posi- 
tion of years ago so that it is now economically ad- 
vantageous to heat with gas in most sections of the 
country. This has done more to accelerate the switch 
to gas heating than any other one factor. True, there 
are many other advantages to gas fuel, but these same 
advantages have existed for years. 

This brings home one important fact; customers 
who buy on the basis of price alone can change away 
from the use of gas for heating as fast as they 
changed to it, but customer satisfaction, based on 
quality and comfort, will firmly establish customer 
goodwill beyond the effects of dollar-competition. 

Our management has been keenly aware of this 
“satisfaction concept” for many years and _ has 
planned and developed a program of heating service 
which emphasizes the importance of customer satis- 
faction. The backbone of this program is the cus- 
tomer serviceman. So often, a simple adjustment, 
recommendation, or even an explanation can make the 
difference between satisfaction or dissatisfaction. 
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Fig. |. Schematic wiring diagram sheet used as a training aid by 
Iroquois Gas Corp. in teaching basic electricity. 


True, many heating plant troubles are beyond such 
simple remedies and often major installation changes 
are necessary to correct the situations. Regardless of 
the scope of the problem, one thing is certain; the 
customer serviceman must be able to analyze and cor- 
rect whatever problem is encountered. This ability to 
analyze and correct is developed only through a com- 
petent and extensive training program. 

Iroquois Gas inaugurated its first formal training 
program in 1944, The results and the reactions of the 
servicemen attending indicated the desirability of the 
continuation and expansion of the program until to- 
day there are two separate programs being conducted 
simultaneously. 

The basic program is conducted by the University 
of Buffalo and is divided into two 16-week sessions. 
The first 16 weeks are a general description of the 
gas industry and the second 16-week session covers 
customer service with particular emphasis on gas 
heating. All new service department employees at- 
tend a 3-hour session once a week. In addition, ser- 
vice department clerical employees and_ personnel 
from our sales and home service departments attend 
the first 16-week session. 

The advanced program is conducted in cooperation 
with the Erie County Technical Institute. Service de- 
partment employees who have completed the basic 
course are eligible to attend. Theory and practical 
experience are incorporated into the training pro- 
gram; the theory sessions are normally conducted by 
the institute faculty and the service application ses- 
sions by our staff members. Each class member at- 


GAS—August, 1959 





R. Warren Marsh, counselor for the heating and air conditioning program of 
the Erie County Technical Institute, conducts a class on control circuitry in the 


Iroquois classroom. He is using one of the control circuit test boards. 


tends a 3-hour session every four weeks. Sessions 
are limited to approximately 12 members in a group. 
This means that the same topic is repeated for four 
straight weeks to insure complete coverage of all class 
members. All training classes are held during normal 
working hours with employees receiving regular 
wages while attending. Progress tests are given in 
both the basic and the advanced programs and are 
administered by the faculty of the respective schools. 
An analysis of these progress tests indicates whether 
the subject matter is being completely understood and 
whether there is a need for additional or supplemen- 
tary class work. 

It is our opinion that a competent gas heating ser- 
viceman must be familiar with these five basic points: 

e 1. Why the human body needs supplemental heat. 

e 2. Methods of supplying supplemental heat (resi- 

dential). 

Design and application of gas-fired heating 
systems. 

Automatic controls and control circuits for 
heating equipment. 

Analyzing and correcting the customer’s prob- 
lems. 

In both of our formal training programs, we cover 
each of these points as a separate topic. The material 
covered in both programs is the same for Points 1 
and 2. In addition, Points 3, 4 and 5 are expanded 
and elaborated upon in the advanced program. 

The training program is based upon the subject 
matter in our Customer Service Training Manual. 
Since it is not practical to reprint the entire text, the 
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following is a brief resume of the major points cov- 
ered in each program: 


¢ POINT 1. Why the human body needs sup- 
plemental heat 

Here, the student is introduced to the physiological 
aspects of why the human body needs heat. The fac- 
tors affecting comfort, such as temperature, humidity 
and air motion are defined and discussed. The rela- 
tionship between these three factors and how the 
proper balancing of the three produces comfort is out- 
lined. Basic experiments on dew point, temperature, 
evaporation and air motion are conducted in class to 
demonstrate these principles. 


¢ POINT 2. Methods of supplying supplemental 
heat (residential) 

The history of heating from early mankind to the 
present is traced with regard to the method used and 
the fuel employed. Present day heating systems are 
described and evaluated with respect to performance, 
installation and efficiency. 


¢ POINT 3. Design and application of gas-fired 
heating systems 

The fundamentals of heat transfer and heat losses 
from buildings are discussed in detail. Two methods 
of calculating heat loss are shown: the short approxi- 
mate method and the more exact long method. 

Central heating systems are divided into five cate- 
gories: gravity warm air, forced air, gravity hot 
water, forced hot water and steam. Principles of op- 
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CHECY, PROCEDLEE FoR LocaTUG FALLTS air velocities are discussed with reference to overall 
Verna & una Vectnan Neer Cuaits system performance. The advantages and disadvan- 
tages of each type of system are compared on the 
basis of installation, operation, efficiency and com- 
fort. Conversion burners are covered with regard to 
installation practices as set forth by the American 
Gas Association. 

There is installed in our classroom an operating 
unit of each type of system described. Class lectures 
are supplemented with the students performing va- 
rious tests on the equipment. 








* POINT 4. Automatic controls and control cir- 
cuits for heating equipment 

Individual controls such as thermostats, high-limits, 
safety pilots, gas valves and miscellaneous accessories 
and controls are each covered as a separate topic. 
Principles of operation, installation procedures, 
proper settings and control circuit analysis are cov- 
ered with comparison checks being made for similar 
controls by different manufacturers. 

In conjunction with Point 4, a basic course in elec- 
tricity is given prior to undertaking any of the sub- 
ject matter relating to control circuits. In the ad- 
All service personnel carry this chart showing testing procedure for vanced program, students are required to trouble- 
locating faults in electrical control circuits. shoot electrical failures on control circuit test boards. 

As seen on the accompanying photograph, these 
boards represent typical control circuit installations. 
eration are discussed separately for each system. De- A gas supply to a main burner and pilot burner is 
sign criteria such as size of ducts, cold air returns, incorporated so that field conditions can be dupli- 
radiator or register locations, equipment sizing and cated as far as practicable. On all of the test boards. 
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a number of trouble switches are installed on the re- 
verse side; the instructor, by manipulating these 
switches, duplicates typical electrical failures that 
occur under field conditions. The student, who is told 
that a trouble condition exists, must correctly analyze 
the difficulty and recommend the proper corrective 
measure. All testing is limited to the use of 110-v 
and 24-v test lights. Test boards are constructed so 
that almost any gas valve or control element can be 
installed on any board. In addition, our training de- 
partment has constructed cut-a-way models of various 
controls which can be installed on the test boards to 
demonstrate their operation. At present, there are 
four test boards representing a large number of con- 
trol combinations. 

They are— 

Board 1—Series 10—3-wire, gravity heating sys- 

tem 

Board 2—2-wire—forced air heating system 

Board 3—Gravity heating system with self-gen- 

erating pilot 

Board 4—2-wire—gravity gravity heating sys- 

tem 

Yearly, an electrical wiring session is held to re- 
view control circuitry. One of our best training aids 
for this purpose is a demonstration wiring board 
which incorporates basic electrical components. Work 
sheets which represent a schematic reproduction of 
the test board are distributed to all class members. 
(See Fig. 1.) The instructor verbally describes an 
electrical circuit problem and the student is required 
to draw the schematic on the work sheet. Upon com- 
pletion, one individual is required actually to wire 
the circuit on the test board using the work sheet as 
the plan. To encourage class participation, students 
are encouraged to bring to class actual field problems 
that they have encountered. 

As service aids, our training department has pre- 
pared a schematic control wiring handbook showing 
the most frequently encountered control circuits. A 
chart showing the testing procedure for locating 
faults in electrical control circuits has been repro- 
duced in card form so it can be carried conveniently 
by all service personnel. 


¢ POINT 5. Analyzing and correcting the cus- 
tomer’s problems 

One of the most common problems the serviceman 
encounters is the high bill investigation. Here, he 
must apply his knowledge of the first four points to 
correctly interpret the customer’s problem and relate 
it to the actual conditions that exist in the heating 
system. To aid the serviceman in this task, we have 
developed the following approach to high bill orders. 
Any high bill investigation sent to the service depart- 
ment for further action has attached to the service 
request form, a “Fuel Cost Analysis” card. As shown 
on Fig. 2, this card contains monthly fuel consump- 
tions for the previous and present heating seasons. 
Referring to Fig. 2, the following information is 
listed on the card: 

a. Month and meter reading date 

b. Total consumption for period (Mcf) 
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c. Net heating. Total monthly consumption minus 
average monthly domestic consumption equals net 
heating. (Assume average of July and August con- 
sumptions as representing domestic usage.) 

d. Degree days for respective period 

e. The last column is normally used to list the 
monthly ratio between net heating consumption and 
degree days (cubic feet per degree day). Occasionally, 
when a heat loss survey is available, the theoretical 
monthly net heating consumption will appear in this 
column. From this last column, a mean figure is cal- 
culated for both the previous and present heating 
seasons. This mean figure (cf/DD) for the present 
heating season is then used as the base to compute 
the information appearing in the lower left-hand cor 
ner of the form. 

Armed with this information, the serviceman can 
identify whether the heating system is performing 
normally; whether the fuel tonsumption is out of 


Service engineer and author Richard Haas demonstrates the op- 
eration of a conversion burner in the Iroquois Gas classroom. 


proportion with the size of the building; whether 
trouble has developed in the system, and when this 
trouble started. With these facts the serviceman can 
give the customer a satisfactory answer to the high 
bill complaint. 

The correct evaluation of the results of a formal 
training program for customer servicemen is ex- 
tremely difficult since it involves many intangibles 
and assumptions. If we can use as a comparison the 
old adage that “the proof is in the pudding,” we can 
state definitely that our training program has been a 
success. In our territory, customer acceptance of gas 
heat has risen to the point where now approximately 
76 per cent of our 352,000 customers heat with gas. 

We strongly feel that our formal training program 
has resulted in increased customer satisfaction which 
in turn has contributed greatly to our overall 
growth. e 
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After six years of natural gas, 
Lawrence Gas Co. asks 


‘Where do we go from here? 


By R. E. MAGUIRE, General Superintendent 
Lawrence (Mass.) Gas Co. 


AWRENCE Gas Co. is one of seven companies in 
L the gas division of the New England Electric 
System. Our franchise area is located in the north- 
eastern corner of Massachusetts and consists of the 
city of Lawrence and the adjacent towns of Methuen, 
Andover, and North Andover—an area of 87 square 
miles with a population of 126,000. We serve ap- 
proximately 33,000 customers. 

In 1849 the company was incorporated as the 
Lawrence Gas Company and was enfranchised to dis- 
tribute gas in the town of Lawrence. In 1877 the 
franchise area was extended to encompass the area 
presently served. 

The company grew slowly but steadily in a region 
whose economic well-being was almost wholly depen- 
dent on the textile industry. Prior to the depression 
of the 30’s several mills in Lawrence employed the 
bulk of the total available working force in Greater 
Lawrence (Lawrence, Methuen, Andover, and North 
Andover). Seventy-three per cent of the population 
of Greater Lawrence lived in Lawrence proper. 

The depression brought economic chaos to the 
region. The mills shut their doors and left thou- 
sands of people without jobs. During the depression 
and up to the end of World War II the Lawrence 
Gas Co.’s growth was relatively static. At the end 
of World War II two things happened which affected 
the economic outlook of Greater Lawrence: 

1) The huge areas available in the idle mill build- 
ings were sub-divided and leased to many diversified 
businesses—as the result of intense promotional ac- 
tivity on the part of the Industrial Development Com- 
mission and the Chamber of Commerce. This acted 
as a stimulant to business and to employment. 

2) The demand for new housing precipitated an 
exodus from Lawrence proper and an influx of new 
residents into the adjoining towns. 

In the period between 1945 and 1958 the 
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population of Greater Lawrence has remained rela- 
tively stable. The city of Lawrence, with an area of 
6.75 square miles, has experienced a 16 per cent de- 
crease in population (from 85,600 to 72,000). The 
towns of Andover, North Andover, and Methuen, 
with a total area of 80 square miles, have experienced 
a 26 per cent increase in population (from 43,000 to 
54,000) in the same period. 

The trend to the suburbs, coupled with increasing 
customer acceptance of gas as the ideal fuel, resulted 
in main extensions, gas service installations, and in- 
creased gas loads in the sections of our distribution 
system which are farthest from the supply of gas. 
This is a fairly common situation which is by no 
means restricted to the territory of the Lawrence 
Gas Co. 

In the early 1900’s, when our gas mains were be- 
ing extended into Methuen and Andover, it was 
necessary to provide some means of ensuring an ade- 
quate supply of gas for these towns. This was 
effected by installing two boosted-pressure feeder 
mains: 

1) 2.75 miles of 10-in. steel main was installed 
from the gas plant to Methuen and West Lawrence. 

2) 3.5 miles of 8-in. steel main was installed from 
the gas plant to Andover. 

The terminus of each feeder main was tied in 
directly ‘to the low pressure distribution system. No 
pressure regulation was provided at the terminus of 
each feeder main. Pressure was controlled manually 
from the gas plant and was varied with the hourly 
load requirements in each town. In the early 1930’s 
pressure telemetering equipment was installed from 
the low pressure mains in Andover and Methuen to 
the gas plant. Several years later house service 
regulators were installed on the low pressure services 
in the immediate vicinity of the terminal locations of 
the boosted-pressure feeder mains. At the time of 
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conversion to natural gas in March 1952, 1.1 miles 
of 6-in. main was installed from the city gate station 
to a new district regulator station in Methuen. 

Prior to 1952, Lawrence Gas, like a majority of 
gas utilities in the New England area, was operating 
with production and distribution facilities which were 
being utilized almost to the fullest extent of their 
capacities. We were faced with the expenditure of 
relatively large sums of money to expand these facili- 
ties to the point where it would be practical for us to 
attempt to secure new loads. Effective promotion of 
gas for space heating or other domestic, commercial, 
and industrial uses of gas was not economically 
feasible under these conditions. 

Fortunately the advent of natural gas in 1952 
brought a welcome relief to the problems of produc- 
ing and distributing gas to our customers. Plant 
generating facilities assumed a “stand-by” and/or 
“peak shaving” status. The capacity of our distribu- 
tion system was in effect doubled by converting from 
a 528-Btu gas to a 1000-Btu gas. 

Management then instituted a progressive and 
vigorous sales promotional campaign designed to 
stimulate the use of gas and gas appliances by all 
classes of customers. Particular emphasis was placed 
on securing the large and virtually untapped market 
available in the field of space heating. Promotion was 
also given to other domestic gas appliances and to a 
rental water heater program. 

The success of these campaigns is evident when one 
considers the fact that the Lawrence Gas Co. ex- 
perienced a 144 per cent increase in thermal sendout 
for the year 1957 as compared with the year 1951. 
Similarly the maximum day thermal sendout for this 
company increased 279 per cent in 1957 compared 
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Fig. 1. Lawrence Gas Co.'s distribution system in 1956. 
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Fig. 2. The distribution system in 1958. 


with 1951. On a volume basis, we experienced a 29 
per cent increase in Mcf sendout for the year 1957 
as compared to the year 1951. The maximum day Mcf 
sendout increased 98 per cent in 1957 as compared 
with 1951. In the relatively short period of 5 or 6 
years since conversion to natural gas our loads have 
expanded to the point where we have exhausted the 
increase in distribution system capacity which was 
made available to us by conversion. 

The large increase in load is attributable mainly 
to domestic house heating. Lawrence Gas_ has 
progressed from a negligible pre-natural gas heating 
saturation to a greatly expanded present day heating 
saturation. 

In the field of merchandising ranges, water heat- 
ers, dryers, and incinerators we have made substan- 
tial progress. In recent years building contractors 
have become increasingly gas-conscious. This, com- 
bined with increased customer acceptance of gas as 
the modern fuel, has resulted in large increases in 
our domestic heating and non-heating loads. Com- 
mercial and industrial loads have also expanded due 
to intensive promotional efforts directed towards 
stimulating customer interest and acceptance of gas 
for space heating and for non-heating purposes. The 
sale of gas to three large industrial customers on an 
interruptible basis has recently been effected in our 
company. The relatively large volumes of interruptible 
gas have enabled us to secure additional revenue, fill 
part of the “summer valley” in our annual sendout 
curve, and substantially improve our annual load 
factor. 

In general there has been no specific pattern to 
the geographic location of the increased loads. Most 
of the new home-building construction has taken 
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Fig. 3. Gas distribution system in 1978. 


place in suburban areas or in previously unde- 
veloped areas on the outskirts of our franchise terri- 
tory. On the other hand a good portion of our in- 
creased load is attributable to the replacement of 
oil-fired heating equipment with gas-fired appliances 
either by existing customers or by new customers 
who were already on our mains. The same condition 
applies to our commercial and industrial load in- 
crease—some of the increased load resulted from the 
installation of new mains to new customers, and 
some resulted from replacement of existing customer’s 
appliances using competitive fuels both for heating 
and non-heating purposes. The net effect has been 
one of increasing the gas loads in all areas of our 
distribution system, rather than in one or two spe- 
cific areas. 

As a result, the Lawrence Gas Co. has made sub- 
stantial progress in securing additional gas loads, 
and we have a vast potential for future growth. At 
the present time we are securing the househeating 
and water heating load, at the very least, in approxi- 
mately 9 out of every 10 new houses built in those 
sections of our franchise areas that are either on 
the mains or within a distance covered by our normal 
extension policy. It is felt that with the passage of 
time we will secure an even greater proportion of 
the potential load resulting from the construction of 
new housing. 

In the field of old-age housing projects and low- 
income housing projects considerable inroads have 
been made by us in recent years on the advantageous 
position formerly enjoyed by competitive fuels. More 
and more of these housing projects are being built 
today with gas as the fuel for space heating, cooking, 
and water heating. 
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Because a large proportion of our total load is 
represented by space heating gas, our annual load 
factors have decreased since the advent of natural 
gas. In an attempt to improve our load factors we 
are directing our efforts towards the sale of inter- 
ruptible gas and are awaiting developments in the 
field of gas air conditioning. It is felt that the de- 
velopment of gas-fired air conditioning units, which 
would be competitive from the standpoint of op- 
erating costs, would be a major contribution towards 
the solution of how can we best fill our summer 
valleys and thus improve our annual load factors. 

A large market is now coming into being for 
us—a replacement market for the heating, cooking, 
and water_heating appliances that were sold by our 
competitors and installed in homes constructed dur- 
ing the post-World War II housing boom. Now that 
gas in enjoying a degree of customer acceptance 
never before experienced, there is no doubt but that 
a good proportion of these appliances will be re- 
placed by gas-fired appliances. 

This leads us to consideration of the problem of 
how to increase distribution system capacity to ade- 
quately handle present and future expected loads. 

Studies made by our gas division staff indicate 
that one of the most desirable methods of increasing 
the capacity of an existing distribution system utilizes 
the following as a basic premise: 

Divide the distribution system into three general 
areas that are roughly comparable to 3 concentric 
circles—consider the outer ring as the high pressure 
area, the middle ring as the medium pressure area, 
and the inner ring as the low pressure area. 

As regards the low pressure area, or inner ring, 
we feel that an adequate gas supply to heavily popu- 
lated areas containing relatively large numbers of 
services can best be attained by reinforcement from 
the medium pressure area, or middle ring, with 
pounds-to-inches regulators. One of the opposing 
schools of thought would pressurize the low pressure 
area as a means of increasing distribution system 
capacity. Our objection to pressurizing the inner 
ring, or low pressure area, stems from the fact that 
to do so would necessitate the installation of a large 
number of curb cocks and house service regulators. 
Extensive joint clamping would probably be required 
to offset the effects of an increase in the volumes of 
unaccounted-for gas. By back-feeding from the mid- 
dle ring we are providing a two-directional source 
of supply of gas to our low pressure area. 

The medium pressure system in the middle ring 
may be affected by back-feeding from the high pres- 
sure system in the outer ring or by installing new 
medium pressure radial feeder mains from the gas 
plant to the medium pressure system. 

Having the outer ring as a high pressure system 
creates a flexible condition that will permit growth 
in this area since, to state the case as somewhat 
of an oversimplification, increased pressures will 
handle increased loads. This obviously is subject to 
certain practical limitations regarding the condition 
of the mains and service regulators, and the maximum 
allowable operating pressures permitted. 

Generally speaking the expansion plans for Law- 
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A large market is now coming into being for Lawrence Gas— 


rence Gas are being formulated along these lines, 
i.e., high pressure for the fringe areas, medium pres- 
sure for the metropolitan areas, and low pressure 
for the sections adjacent to the gas plant. 

Expansion plans or “master plans’ have been com- 
pleted for some of the gas division companies and 
are in process for the balance of the companies.* Each 
company’s master plan is predicated on the develop- 
ment of the optimum distribution system that will 
effect the most efficient distribution of the gas loads 
to be expected 15 to 20 years hence, at which time 
Wwe are anticipating a space heating saturation of 
at least 50 per cent in each of our companies. 

Up to this point we have considered the types of 
load growth experienced since conversion to natural 
gas, and the possibilities of future load growth. We 
have considered our distribution system and, in gen- 
eral, the method in which we expect to increase the 
capacity of our distribution system. We have also 
mentioned that the chronological schedule of distribu- 
tion system improvements is based on a master plan. 
The balance of this article will deal with some of 
the specific improvements planned for the Lawrence 
Gas Co. 

Fig. 1 shows the distribution system as it was in 
1956—267 miles of low pressure distribution main, 
1.1 miles of high pressure feeder main, and 7.5 miles 
of boosted-pressure feeder main which discharged gas 
directly into the low pressure system. Pressure in 
the feeder mains was manually controlled from the 
gas plant to maintain 6-in. we on the pressure tele- 
meters located in Andover and Methuen. 

At this point—1956—it was evident that we were 
approaching the capacity of our distribution system 
and also the capacity of the turbine-driven blowers 
which supply gas to the boosted-pressure feeder 
mains. Pressure surveys indicated that the distribu- 
tion system was such that further load growth in 
certain areas would result in low pressure condi- 
tions. 

A study was then initiated, with the development 
of a 20-year master plan as an objective. A complete 
and intensive survey was made of our existing distri- 
bution system, existing gas loads, and the relative 
location of these gas loads throughout the distribu- 
tion system. Building trends, population trends, avail- 
ability of land, proposed highway construction, pro- 
posed housing developments, proposed industrial park 
developments, and many other factors were analyzed 
and evaluated. In this.manner estimated loads were 
developed at five-year intervals covering the next 20 
years. 

The existing distribution system was then divided 
into 54 sections and each section was analyzed after 
superimposing the projected load growth at five-year 
intervals. In this manner, we developed a chronological 
schedule of distribution system additions and im- 
provements that will be necessary to adequately han- 


bd See “‘Master Planning a Distribution System” by T. H. Rennell, Jr., 
NEES Gas Division, Malden, Mass., February GAS, pp. 68-70. 
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dle the gas loads expected 20 years hence. 

The total cost of the necessary additions and im- 
provements to the distribution system is estimated 
to be approximately $662,000. This figure represents 
the cost of revamping the pre-master plan distribu- 
tion system and does not include the cost of main 
extensions which will be installed to serve new cus- 
tomers. 

It was found that $445,000, or two-thirds of the 
total money involved in improving the distribution 
system, would have to be spent in the first five years. 
The first steps in our master plan were initiated in 
1957. 

At the present time, with the 1958 master plan 
improvements virtually completed, our distribution 
system is as shown in Fig. 2. 

In the past two years we have installed 4.1 miles 
of 6-in. and 8-in. welded steel, coated and wrapped, 
high pressure main and two district regulator sta- 
tions, all in North Andover and Andover. One regula- 
tor station is located in North Andover and the other 
regulator station is located in Andover. Each regula- 
tor station is designed to reinforce the low pressure 
grid in its particular area and is composed of dual 
regulators (pounds-to-inches). The regulators are in- 
stalled in underground pits which are 25 ft apart, 
and are installed in series—with one regulator acting 
as a safety regulator to prevent over-pressuring of 
the low pressure system. The installation of this 
high pressure main has enabled us to serve two in- 
dustrial customers with interruptible gas. 

The open-end, boosted-pressure feeder main to West 
Lawrence and Methuen has been extended for 2.1 
miles and converted to a conventional medium-pres- 
sure feeder main which supplies gas to five new dis- 
trict regulator stations in West Lawrence and Me- 
thuen. This feeder main also supplies one industrial 
customer in West Lawrence with interruptible gas. 

A 1.1-mile section of 8-in. main in Methuen and 
West Lawrence has been converted from low pressure 
to medium pressure, after installing curb cocks and 
house service regulators on each customer’s service. 

Pressure surveys are made each winter with re- 
cording pressure gauges to keep a close check on 
unforeseen load development in a given area. To 
date, our schedule of distribution system additions 
and improvements has followed the master plan but 
it must be borne in mind that our master plan is 
used as a guide and not as a rigid and inflexible rule. 
The exact chronological sequence of additions and 
improvements is subject to periodic review and care- 
ful study. 

It is recognized that our master plan may prove to 
contain flaws in some of the basic assumptions and 
in the magnitude and location of the future expected 
loads. We do feel however that our plan is as good as 
present day information will permit. We also feel 
that it provides us with an excellent starting point 

(Continued on page 92) 
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Drilling 


24-in. x 106-ft. bore 
in only 4 hours! 


To install a gas distribution 
line under a railroad bed, this 
Ka-Mo 24” diameter horizon- 
tal drill bored a hole 106’ 
long through hard compacted 
clay and ballast. Actual drill- 
ing time took only 4 hours! 
Drill was powered by an 18 
h.p. air motor and installed 
casing as it made the bore. 
This fast, safe method of drill- 
ing and casing installation 
protects railroads, highways, 
etc., against costly cave-ins. 


Next time you have a drilling 
problem, check the big Ka-Mo 
line. Drill sizes 2” to 48” 
dia. and larger... in sec- 
tionalized lengths . . . air, 
electric, hydraulic, gasoline, or 
diesel powered . . . tailored 
to meet your own particular 
requirements. Information is 
available at no obligation. Just 
call us, or mail coupon today. 





with KA-MO... 


Speeds installation of 
gas distribution lines 


Here’s a “close-up” of a 6” dia. 
horizontal drill with 6 h.p. vane 
type air motor and single-track 
mounting. It’s light, portable, easy 
operating. Speeds installation of 
distribution and service lines under 
walks, streets, railroad beds, etc. 
Other sizes in this series: 3” to 14” 
dia. in sectionalized lengths with 


single or double-track mounting. 


Mail to: KWIK-MIX CO., KA-MO Tools Dept., 1845 South 55th Ave., Cicero 50, Ilinois 
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Send free data on: 
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Growth despite problems, 
says investment report 


Despite the problems facing the 
gas industry, the Value Line In- 
vestment Survey expects the in- 
dustry’s earnings growth to con- 
tinue. 

The rising cost of money needed 
for expansion to meet the demand 
for gas will admittedly act as a de- 
pressant on earnings. But, under- 
standing regulatory bodies are ex- 
pected to allow higher rates of 
return on investment. This will 
compensate in part at least for the 
increased cost of getting new 
money. Some states are allowing 
returns up to 6.75 per cent, com- 
pared to FPC allowed returns of 
5.5 to 6.24 per cent. 

The Value Line Survey looks for 
one or both of the following de- 
velopments in the next year or 
two: (1) an average return of 6.5 
per cent allowed by the FPC; or 
(2) a price of gas at the wellhead 
nearing its “commodity value” will 
be found reasonable. 

As long as growth in demand for 
gas continues, growth in operating 
income is automatic, even under 
existing regulatory processes. As- 
suming that the FPC will prove 
flexible in setting allowable re- 
turns, the survey expects gas com- 
panies to continue to show growth 
of earnings and dividends greater 
than the average for electric utili- 
ties or industrial concerns as a 
whole. 


Gas option scholarship 

New York State Natural Gas 
Corp. has awarded its 1959 Gas 
Technology Option. scholarship 
worth $5,500. Winner is Robert 
G. Jump of Elmira, N. Y., who will 
enter Illinois Institute of Tech- 
nology in the fall. 

New York Natural will provide 
tuition fees while Jump is attend- 
ing the schoo] and summer employ- 
ment during his vacation. Jump 
plans to study for a chemical engi- 
neering degree. In his senior year, 
he will take courses in the gas 
technology option which prepares 
young men for positions in the gas 
industry. 
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Gas for space heating 
sweeping Midwest 


Peoples Gas Light & Coke Co. is 
joining other midwestern utilities 
in adding thousands of space heat- 
ing customers to its lines. 

Between now and Dec. 31, Peo- 
ples Gas expects to add 67,000 
single family dwellings. This will 
make a total of nearly 330,000 in- 
dividually heated single family 
dwellings in Chicago, or about 60 
per cent of the 542,000 such units 
in the city. Peoples Gas will then 
be serving a total of about 350,000 
space heating customers, compared 
with 39,000 at the end of World 
War II. 

Peoples Chairman Eskil I. Bjork 
said that if proposed projects of 
two subsidiaries are approved in 
time, People Gas can make still fur- 
ther offers of gas heat later this 
year. 

Still another increase in gas sup- 
ply—expected on Jan. 1, 1961 from 
the Midwestern project—will make 
possible gas heat for new single 
family dwellings and apartment 
buildings to be built after May 1, 
1960, and a new allocation of gas 
for year-round air conditioning. 

Peoples Gas also wants to extend 
space heating to a limited number 
of multiple dwelling units with cen- 
tral heating plants, commercial and 
industrial buildings, and structures 
run by public authorities. 


Porcelain enamel panels cover front of new 
13-story Southern Counties Gas _ head- 
quarters building in downtown Los Angeles. 
Project scored a first for this type of facing 
on a major office building in the Los 
Angeles area. 
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from PARSONS ...a complete line 
of WHEEL Trenchliners to fit any job 


Big things have happened since you last looked at wheel- 
type trenchers. Today, you'll find the right answer to your job 
. the right size wheel machine for lowest cost per lineal foot 
of trench, in the big, well-rounded Parsons® line. There’s extra 
capacity, performance and dependability in every size. Check the 
chart below ... pick the Trenchliner® that best suits your require- 
ments .. . then contact Parsons distributor for a demonstration. 
See him soon . . . or mail coupon for more information. 





MODEL | TRENCH WIDTHS | MAX. DEPTH DIGGING SPEEDS 





130 12 to 24 in. 5% ft. 12 in. to 18 ft. per min. 





150 16 to 26 in. 5% ft. 12 in. to 25 ft. per min. 





170 20 to 32 in. 5% ft. 12 in. to 25 ft. per min. 





420 36 to 52 in. 72 ft. 15 in. to 25 ft. per min. 





520 40 to 52 in. 82 ft. 12 in. to 28 ft. per min. 














Also: 5 ladder-types for digging 6 INCHES to 6 FEET wide ... up to 19 FEET deep 


mail to: PARSONS Company, NEWTON, IOWA 
Send literature on: [1] 130 [ 150 ([) 170 [) 420 [( 520 Trenchliner 
NAME TITLE 





COMPANY DIV. 
STREET 
STATE 


(CD Also interested in ladder-type Trenchliners 


PARSONS Company « NEWTON, IOWA 


A DIVISION OF KOEHRING COMPANY 





rae NEW LOOK” 


IN GENERATOR DESIGN 


on large Onan gasoline and diesel plants 


TYPICAL 
ROTATING 
EXCITER 
GENERATOR 


ONAN’S NEW 
MAGNECITER 
GENERATOR 


Eliminates all moving parts 
in exciter and voltage regulator 


Steps up performance in primary 
and emergency standby installations 


FASTER VOLTAGE RECOVERY— Rated voltage is restored within 
one second after load is applied or removed, compared 
with 5 seconds for a rotating exciter generator. 

LESS VOLTAGE FLUCTUATION—Voltage fluctuation with load 
changes is less than half that of standard-type generators. 

GREATER RELIABILITY — New design eliminates hundreds of elec- 
trical connections, the commutator and its brush rig, and 
many other “break down’’ points. 

FEWER ADJUSTMENTS—No extra sensitive adjustments neces- 
sary. Regulator has no delicate multiple contact points. 

EASIER SERVICING—A\ll exciter and regulator components are 
easily accessible. No dismantling necessary. 

New Magneciter generators are now standard equip- 
ment on all Onan Electric Plants of 100, 125, 150, 175 and 
200KW, as well as on many smaller sizes. A choice of 
Diesel or gasoline engine power is available on most 
Magneciter-equipped models. Complete specifications on 
any or all Onan units will be sent on request. 


Onan builds a complete line. Air-cooled gasoline models 
from 500 to 10,000 watts; air-cooled Diesels in 3 and 
5KW; water-cooled gasoline models from 10 to 150 
KW; water-cooled Diesels, 10 to 200K W. Also separate 
generators, D.C. plants, and accessories. 


Find Us Fast 
In The 


Yellow Pages 


Call the Onan distributor listed in your 
telephone book or write directly to us. 


D. W.ONAN & SONS INC. 


2863 University Ave. S.E., Minneapolis 14, Minnesota 
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ELECTRIC PLANTS 








Booklet warns about 
substructure damage 


The Portland Utilities Coordi- 
nating Committee has published an 
illustrated booklet on how to “Pre- 
vent Substructure Damage.” Paul 
H. Howe, distribution manager of 
Northwest Natural Gas Co., was 
booklet chairman. 

The pocket-size, 16-page book is 
for contractors, utilities, public 
agencies and others who do ex- 
cavating and other subsurface work 
in the NNG service area. 

Its text points out the high cost 
and the danger in damaging under- 
ground mains, cables, pipes, and 
conduits. And, it urges preventive 
steps, such as asking utilities about 
the locations of buried structures. 

Emergency phone numbers are 
listed for utilities and city and 
county works agencies. 


Buys two Florida firms 


City Gas Co., Hialeah, Fla., has 
contracted to buy the Caribbean 
Gas Corp. and Utility Gas Corp. 
Both companies operate in the 
southwest area of Dade county. 

These are the fourth and fifth 
companies City Gas has acquired 
within the past 60 days as part of 
its $5 million expansion program. 

The 3000 customers served by 
Caribbean and Utility bring close 
to 60,000 the number of customers 
served by City Gas in Dade and 
Broward counties. 


Northern Illinois Gas engineer Thomas 
Snedden (left) has found a goldmine in 
the office suggestion box. He recently re- 
ceived an additional award of $2000 after 
the one-year review of a suggestion he 
submitted previously under the company's 
employee suggestion system. Added to the 
original $3150 Snedden received, the newest 
reward brings his total to $5150 for one 
suggestion. Snedden is demonstrating his 
device to Ni-Gas executive vice president 


Edward D. Sheehan. 
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THERE IS ONLY 
ONE LINE OF 
PERFORMANCE 

















MEMORI 


Back in 1910, when the gentle glow of gas- 
light still illuminated many of the West’s 
finest homes, our firm, (then known as Art 
Concrete Works) began serving the great 
and growing Gas industry. Throughout the 
years it has been our privilege to supply | 
dependable, economical concrete valve and 

















meter boxes to meet the industry’s ever- | IT’S MADE BY 
increasing demands, as it fills the lighting, | 
heating, refrigeration and power needs of | 
homes, business and factories. Our memo- 


_AMERICAN-STANDARD 


ries of past pleasant associations are as_ {/( | THE PEOPLE WHO KNOW PLUMBING 
bright and warm as gaslight itself; so is our ! 
anticipation of continued future service. ; ») | AND WATER HEATING BEST! 


With Performance Rating you easily 
match your customers needs to the 
right size “rated” water heater. 


Performance Rating quickly makes 
you the water-heater expert; gives 
you quality and service to sell. 


- Performance Rating means your 
Main Office & Factory: ' customers won't run out of hot water 


Rockwell & Olney Streets Glass-lined or galvanized steel tank; ™~ 
(P.O, Drawer 112), El Monte, California i 20 to 65 gallons; full price range. 
( 
































Branch Factories at: 
OAKLAND, CALIF serene omens eoeretes 
PORTLAND, ORE. 
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Gas top feature 
of Houston show 

Gas equipment walked away with 
the honors at the recent Houston 
Parade of Homes and Home Show. 
Biggest exposition of its kind in 
the South, the show is sponsored 
by the Houston Home Builders As- 
sociation. 

United Gas Corp. and Houston 
Natural Gas Corp. started the ball 
rolling last September with a cam- 
paign urging Parade builders to 
“go gas.”” The local gas utilities 
knew the great influence the an- 
nual Parade of Homes has on the 
home-buying public. Result of 
their efforts: gas street lights lined 
the Parade grounds, and 33 of the 
35 homes were all gas. Twenty- 
two used gas all-year air-condition- 
ing. 

Homes were in the $30,000-$35,- 
000 price range. Each of the all- 
gas models featured built-in gas 
cooking units, gas refrigerators, 
water heaters, laundries, heating, 
and backyard gas lights. 

The Geo. D. Roper Corp. rushed 
14 new counter-top Rotis-O-Grills 
through production and air ex- 
pressed them to Houston for a 
premier showing in the homes. 
Several builders added special en- 
closed patios and other out-door 
features to their original designs 
to make use of the contemporary 
gas-fired rotisseries. 

Performance of 
Servel air conditioners in the 90- 
deg. weather, large crowds, and 
constantly opened doors resulted in 
several additional sales for the 
builders of Parade homes. 

The gas companies provided full- 
time staffing for the homes. At- 
tendants were carefully trained to 
represent builders as well as the 
gas companies. Several homes were 
sold as a direct result of gas com- 


the 22 


Arkla- 


78 


A twilight view of the Parade of Homes 
shows the gas street lights in front of each 
of the 35 homes. 


pany representatives 
the prospects. 

When Parade construction was 
under way, United Gas moved a 
“Blue Flame Headquarters” build- 
ing to the parade site. A full-time 
gas equipment specialist was there 


developing 


to advise builders on proper instal- | 


lation and venting, location of out- 
lets, etc. He also supervised air 
conditioning installations. 

More than 159,000 visitors at- 
tended the show during its 15-day 
run. 

In the home show, gas occupied 
one 3000-sq ft dome. In the cen- 
ter of the dome, 10 different built- 
in gas ranges were displayed 
around a 10-sided shaft. In the 
shaft were concealed two large air- 
handling units delivering cool air 
into the dome from two 7.5-ton gas 
Weatherbuster units located out- 
side the dome. Around the perim- 
eter of the display were 11 Gold 
Star free-standing ranges, eight 
gas dryers and combination units, 
plus a full line of Arkla and Bryant 
air conditioners, RCA-Whirlpool 
gas refrigerators, water heaters, 
gas lights. 


Mich Con ad honored 


Michigan Consolidated Gas Co.’s 
“hot water” car card ad was named 
“Car Card of the Year” by the Na- 
tional Association of Transporta- 
tion Advertising. A panel of 
agency heads made the choice. 

The winning card was prepared 
by the Cramer-Krasselt Co., Mil- 


waukee advertising agency. It is| 
one of a series the AGA offers to! 


gas companies. 


There Is 
a Dresser” 


STYLE 38 
6-BOLT COUPLING 


pipe coupling, 


fitting, a= 
repair clamp, 


“eS 


STYLE 60 


STYLE 80 SLEEVE 


for every need 


Only Dresser 
manufactures a complete line. 


DRESSER 


a ee omen 


Bradford, Pennsylvania 
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TIME is an important factor when a major feeder 


line shutdown is involved. Northwest Natural Gas 
Company of Portland, Oregon has developed a 
= 3-step valve installation procedure that saves con- 


siderable time and vastly simplifies the whole op- 
eration. The sequence of illustrations shows how 


it is done. 
Dresser Couplings eliminate time-consuming, 
exact pipe fitting since they accommodate minor 


misalignments and still make positive, gas-tight 


It 3 Fast and Easy joints. The time required for installation is essen- 


tially the two-man-minutes per bolt that it takes 

° ® ’ ° to make each Dresser Coupling a permanent, 

with Dresser Couplings vibration-proof joint. And Dresser-Coupled joints 
will easily last the life of the line. 


I. PREFABRICATION of the valve as- 


sembly speeds and simplifies installation, cuts shut- ¥ 
down time, and provides ample opportunity for join- 
ing and testing the joints of pipes with differing 
diameters or of differing materials without the exces- ‘ 
sive shutdown time required if this were done in the } wn 
trench. ¥ 
7, = 


2. POSITIONING ana lowering 


into the trench takes little time. The prefab- 
ricated valve assembly is complete with 
Dresser Couplings. Minor misalignments are 
readily accommodated; these flexible joints 
provide ample play for inexact pipe lengths 
or subsequent strains caused by ground set- 
tlement or vibration. 


e BOLTING UP the Dresser Couplings 
completes the installation. There has been a mini- 
mum of shutdown of the major lines; the installation 
has been fast, simple, economical . . . and most im- 
portant, it is permanent. 


Bradtord, Pennsylvania + Chicago « Houston 
New York « S. San Francisco * Toronto & Calgary 
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Bryant's air conditioner 
P ° 
in production 

Bryant Manufacturing’s first 3- 
ton residential gas air conditioner 
rolled off the production line re- 
cently. 

The air-cooled absorption refrig- 
eration machine is designed for 
outside installation. It uses am- 
monia and water as the refrig- 
erant and absorbent. The chilled 
water is circulated by an integral 
pump to a coil mounted in the fur- 
nace duct system. Motors for fan 
and circulating pump operate on 
ordinary house current, eliminat- 
ing heavy electrical circuits. The 


unit is adaptable to any type of gas. 

In Indianapolis, more than half 
a million dollars went for tooling 
and equipment needed for produc- 
tion. Bryant is devoting 75,000 sq 
ft of plant space to Model 36-450. 


“Total approach" program 
launched by LILCO 


A “total approach” plan to boost 
gas house heating and water heat- 
ing sales was presented to plumb- 
ing and heating contractors by 
Long Island Lighting Co. recently. 

What is needed, said general 
sales manager Lewis J. Jackson, 
“is not a series of uncoordinated 





Gasiite| 


SERVICE REGULATORS 





NRB-!4-E 


NR-'e-E 


@ An appliance regulator designed for inches w.c. 
to inches w.c. regulation 


@ insures constant pilot flame. 


NRB-'s-E 


@ A unit designed for flat rate gas lite installations 
ahead of meter. 


® Construction similar to proven house service 
regulators by Reynolds 


@ Inlet Pressure 1-60 Psi. Outlet Pressure Inches 
W.C. 


May be installed inside Gas Lite Post. 


Models available in 'e” and '\4” IPS 
or any combination. 


Units individually packed 





REYNOLDS GAS REGULATOR COMPANY, Inc. 


ANDERSON, 


DIANA, U.S.A 


A Subsidiary of Arkansas Lovisiana Gas Company 











promotion activities ....” He 
called for a realistic, hard-hitting 
program, spearheaded by profes- 
sional sales training—a “total ap- 
proach.” 

The first step in the program was 
taken in July 1958, when the com- 
pany discontinued appliance retail- 
ing. At that time, LILCO turned 
over its share of the retail heating 
and water heating equipment busi- 
ness to its plumbing and heating 
allies. 

The second step, according to 
Jackson, “was to develop a coordi- 
nated program of activities’ to 
help the contractors help them- 
selves to the vast market for sales. 

First step in the six-point plan 
is for LILCO to set up a four-ses- 
sion, eight-hour “plumber sales 
clinic.” Harold Lanchantin, train- 
ing specialist, said the clinic is not 
designed to turn out professional 
salesmen. But, it is designed to 
give “‘a basic sales course designed 
to teach a plumbing contractor and 
his men how to recognize a pros- 
pect.” The men also will learn how 
to convey to the prospect a desire 
to find out more about modern gas 
heat and water heating. 

When he successfully completes 
the course, the plumber will get a 
LILCO gas heating specialist em- 
blem and specially prepared sales 
aids and promotion material. 

LILCO will follow up the clinic 
by stressing “heating specialist” 
in its advertising messages. The 
specialists also will receive field as- 
sistance and training from com- 
pany experts. 

Qualifications for the course: 
The contractors must have been 
in business for at least one year 
and must be primarily engaged in 
selling and _ installing gas-fired 
equipment. They also must have 
successfully completed LILCO’s 
basic gas equipment installation 
course. 


Union Gas developing 
newly acquired markets 


Union Gas Co. of Canada Ltd. is 
devoting its 1959-60 construction 
program to developing recently ac- 
quired markets. Major emphasis 
will be on increasing gas sales in 
both the old and new markets. 

About $12 million will be in- 
vested in new facilities, with most 
of it going for new services in 
existing markets. In the past two 
years, Union Gas has increased 
meters from 98,000 to 163,000. Gas 
sales rose from 15.2 billion cu ft 
to 25.3 billion. 
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MOONALD 


THE QUALITY NAME IN 
GAS SERVICE STOPS 


When you buy McDonald iron body gas service 
stops, shown below, you're assured of many years 
of long service. They are manufactured from the 
very finest materials. Over 100 years of engineer- 
ing skill and e xperience in manufacture are further 
assurances of the very highest quality. Look for 
the name McDonald next time you buy. 


iron body 
service 
stops 


Where valves of this type are required or preferred, 
Plates 10685 and 10687 are guaranteed to give satis- 
factory service. All stops have iron bodies and bronze 
keys which are precision fitted and individually lapped. 
Each valve is individually tested and packaged in 
standard cartons to comply with A.G.A. specifications. 
Available in black or galvanized finish. Sizes — %”, 
, l', ik ae oe 


For information on the complete line of McDonald 
gas service stops, write for free catalog. 


2°) ay, MSDONALD mec. co. 


\< Sey Dept. G-859, 12th & Pine 
Pore DUBUQUE, IOWA 


~— 
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PERFORMANCE 








UNIT HEATERS 


Most Advanced Heater on the Market 


Peerless delivers you all the performance you 
need to profitably sell gas unit heaters. These 
quality unit heaters are expertly engineered to 
provide maximum performance with both low 
initial and operating costs. Peerless includes fea- 
tures that afford peak efficiency—aluminized steel 
heat exchanger, live rubber motor mounting, our 
own foundry-produced cast iron burners, scien- 
tifically designed louvers for best heat direction, 

‘ motors especially manufactured for unit heater 
application, and a high-quality steel jacket hand- 
somely finished in modern gray-green. 

A complete line of Peerless unit heaters is avail- 
able for any type requirement—fan and centrifugal 
blower types from 25,000 to 200,000 B.t.u. All 
Peerless heaters fully meet the requirements for 
the American Gas Association and can be used for 
natural, liquefied, petroleum, mixed or manufac- 
tured gases. 

Good unit performance means profits — to you. 
You'll get it with Peerless. 


Get the full Peerless performance 
story. Write, wire, or phone for 
specifications and prices. 

Gas She modern fuel 


ORerless’ THE MODERN HEATER 


F 3] 


‘a 


Reo 


PEERLESS MANUFACTURING DIVISION 


OF DOVER CORPORATION 
LOUISVILLE 10, KENTUCKY 





Larger line planned 


A second gas line is planned for 
the Fraser Valley of British Co- 
lumbia. B. C. Electric said the 
$7.5 million line will triple the com- 
pany’s gas shipments to the Lower 
Mainland. Construction will begin 
early next year. 

First planned as 24-in., the line 
was increased to 30-in. when gas 
demands exceeded expectations. 
The new line will parallel an exist- 
ing 18-incher. 


GAS' publisher is judge 
in AGA's PR contest 


Frank Chapman, publisher of 
GAS magazine, and the presidents 
of two national public relations so- 
cieties will judge AGA’s third an- 
nual public relations achievement 
contest. Serving with Chapman 
are H. Walton Cloke, president of 
the American Public Relations As- 
sociation, and Carroll R. West, 
president of the Public Relations 
Society of America. Cloke is PR 
coordinator for Kaiser Industries 
Corp. West is vice president and 


The Humpty Dumpty restaurant in Old 
Greenwich, Conn., is gas lit—both inside 
and out. Lining the approach to the 
restaurant are these Arkla-distributed Wels- 
bach-style gas lights. Wall type lights 
In all, 80 
gas lights are used, 53 inside and 27 out- 


(right) illuminate the inside. 


side. And gas lights aren't the only gas- 
burning equipment used. Cooking, heating 
and water heating all run on gas. Gas 
cooling is being installed. Five of the six 
fireplaces have gas lighters. 


manager of the public relations di- 
vision of Title Insurance & Trust 
Co. 

For the first time, the competi- 
tion will be conducted in a number 
of categories, with a trophy award- 
ed in each. A larger trophy will 
go to the company judged to have 
the best program. 


NI-Gas adding thousands 
of heating customers 


Northern Illinois Gas Co. has 
mailed heating permits to 65,000 
residential applicants. The custom- 
ers have one year to install heat- 
ing equipment. 

Illinois Commerce Commission 
okayed the company’s plan_ to 
modify its space heat restriction 
order. Multi-unit dwellings, 
schools, churches, municipal build- 
ings plus commercial and industrial 
establishments can now have gas 
service on a limited basis. Gas for 
heating hasn’t been available to 
these customers since 1946 when 
the restriction order became effec- 
tive. 








AMERICAN” 


GASCLOK 


POWER 
DRIVE 


Completely self-contained gas or 
air-powered instrument driving 
and timing unit for long, trouble- 
free operation in remote loca- 
tions. The GASCLOK delivers more 
than 20 times the torque of 
conventional spring-wound mech- 
anisms, Continuous timing accu- 
racy is unaffected by a + 20% 
variation in supply pressure. 

Inherently explosion proof and 
self-starting, the GASCLOK is ideal 
as original or replacement equip- 
ment for strip chart and conven- 
tional circular chart instruments. 
The timing mechanism is inter- 
nally sealed to prevent corrosion, 
and all power unit parts exposed 
to gas are aluminum or stainless 
Steel. Large area internal ports 
prevent clogging. Normal air or 
gas consumption 5 cfh... oper- 
ating pressure 5 psi... rotation 
2 rpm. 


AMERICAN’ 


METER COMPANY 


INCORPORATED (ESTABLISHED 1836) 


Executive Offices: Philadelphia 16, Pa. 
Sales offices in principal cities. 
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ADD LOADS... 
SUBTRACT costs . 
MULTIPLY PROFITS... 
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SIMPLE ARITHMETIC PROVES 


WELDED STEELCASE METERS BEST 


Modern American® Welded Steelcase Meters combine hard- 
case durability with proven tinned steelcase performance to 
provide a new approach to the economics of meter maintenance 
and retirement. 
Low first costs — long-term maintenance savings. Major re- 
pairs eliminated — minor repairs and adjustments are easy to 
make assuring long service life. 
Lifetime weather and corrosion resistant finish stays attrac- 
tive in both indoor and normal outdoor settings. Special imper- 
vious coating for highly corrosive atmospheres also available. W-210 Welded Steelcase Meter 
Sustained accuracy is built into these meters with proven slandeed Games obi hatin. 
speed ratio and the many time-tested quality features and 
refinements pioneered by American in more than 120 years of 
meter engineering. 
Ask your American representative about Welded Steelcase 
Meters and their many advantages for all fuel gas services. 


W-75 Welded Steelcase Meter 
Rated capacity 75 cfh for average 
homes without central heating. 


peer sian W- 210 Welded Steelcase Meters in this Seuthera Alabama 
installation insure dependable, accurate measurement and long-term 
outdoor service without rusting. 


AMERICAN @& see eli 


Rated capacity 45 cfh propane 
METER cCOMPAN WY 


for average domestic services 
without heating. 


GENERAL SALES OFFICE: Philadelphia 16, Penna, * Albany * Atlanta « Baltimore * Birmingham * Boston * Chicago « Dallas * Denver * Houston 
Kansas City * Los Angeles * Minneapolis * New York * Omaha « Pittsburgh * San Francisco « Seattle * Tulsa * Wynnewood 


IN CANADA: Canadian Meter Company, Ltd., Milton, Ontario * Calgary * Edmonton * Montreal * Regina * Vancouver 


SUPPLIERS TO THE GAS INDUSTRY for Ironcase, Tinned Steelcase, Aluminumcase and Welded Steelcase Meters * American-Westcott Orifice 
Meters « Instruments * Reliance Regulators Apparatus © Valves 
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S-7-L Diaphragm only, 
without carrier wire and gaskets 


SYNTHETIC DIAPHRAGM 


@ no need to change standard 
parts or gear ratios 


@ no cloth lining, no fabric failure 


No other synthetic material can match the 
flexibility or even approach the service- 
proved performance of the Lancaster S-7-L 
and $-700-L diaphragms for Sprague 1-A 
Gas Meters. 


Developed and improved over 7 years, Lan- 
caster Synthetic Diaphragms have also been 
laboratory-proved — recording without fail- 


ure the equivalent of 50 years of average 
domestic consumption per meter. 


And the superior performance is built into 
the diaphragm itself . .. no need to change 
standard parts! 


Other Lancaster non-crack synthetic dia- 
phragms available are: S-700-L for 1-A 
Sprague (carrier wire and gaskets attached), 
C-1-L for #1 Ironclad and No’s. O-L and 1-L 
for #0 and #1 Emco meters. 


Every Lancaster Meter Part Deserves Your 
Confidence . . . They're made to last the life 
of the meter! 


ancaéser METER PARTS CO. 


Manufacturers of Quality Parts for Gas Meters 


POST OFFICE BOX 378 


LANCASTER, OHIO 


Canadian Representative: Ontor Limited, Toronto 2, Canada 


CLIP THIS AND MAIL TODAY 


GAS 


[] Check herewith [] Bill me 


Name 


= 
2 
= 
3 
| 


t Street 
' 


Zone 


if you have not subscribed to... 


 AAe 


198 SOUTH ALVARADO STREET, LOS ANGELES 57, 
Standard Rates Apply to U. S. & Possessions 


C) 2 years $3.00 


CALIFORNIA 


1) | year $2.00 
Title 


__ State 





Report issued on 
organic sulfur in gas 


A research report on “Identifica- 
tion and Determination of Organic 
Sulfur in Utility Gases” has been 
published by the AGA. 

Discussed are analytical methods 
for accurately determining the 
types and amounts of organic sul- 
fur compounds in natural and 
manufactured gases. 

The report is the result of an ex- 
tended research effort conducted at 
the Institute of Gas Technology. A 
major portion was financially sup- 
ported by the gas operations re- 
search committee as part of the 
AGA’s PAR plan. 


Northern Indiana issues 
space heating permits 


Gas for home heating is a reality 
for more than 25,000 residents of 
northern Indiana. The PSC ap- 
proved of Northern Indiana Public 
Service Co.’s request to issue per- 
mits to 45,000 new home-heating 
customers over the next three 
years. 

The new gas supply will come 
from the Midwestern Gas Trans- 
mission system. 

NIPSCO president Dean Mitchell 
said customers are in the com- 
pany’s northwest gas distribution 
system. Included are the cities 
and towns of Hammond, Munster, 
Highland, East Chicago, Whiting, 
Crown Point, Gary, Hobart, Michi- 
gan City, La Porte, Valparaiso, 
South Bend, Mishawaka, Elkhart, 
Goshen, Plymouth, Rochester, War- 
saw, Peru, Logansport, and Wa- 
bash. 

With the addition of these 25,- 
000 heating customers, NIPSCO 
will be serving about 100,000 home- 
heating customers by the end of 
the year. 


ALG gives away cement to 
boost industrial growth 
Arkansas 
which 
among its subsidiaries, 
free cement for construction of in- 


Louisiana Gas Co., 
numbers a cement plant 
is offering 


dustrial plants. ALG expects that 
the industry attracted by these 
structures will boost its gas sales 
volume. 

The offer isn’t limited to the 
ALG service area, however. ALG 
says it will furnish free cement for 
construction of industrial buildings 
to any municipal industrial de- 
velopment agency in Arkansas. 
Cities and towns accepting the of- 
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fer have to transport the cement 
from the Foreman, Ark. plant to 
their industrial site. Community 
corporations set up to build fac- 
tories are widespread in Arkansas. 

President W. R. Stephens said 
“We feel that this is a practical 
method of assisting industrial de- 
velopment and lessening much of 
the cost confronting our communi- 
ties in providing plant buildings.” 


Cribben & Sexton Co., Chicago, 
has sold its Constant Comfort gas 
space heating business to Subur- 
ban Appliance Co., Whippany, N. J. 
Production equipment and inven- 
tory will be shipped from Cribben 
& Sexton’s Michigan City, Ind. 
plant to Suburban’s plant in Day- 
ton, Tenn. 


Arkla Air Conditioning Corp. 
has named Thos. F. McNally As- 
sociates, Kalamazoo, Mich. as 
agents in Michigan and northern 
Indiana. McNally will handle the 
Sun Valley residential gas air con- 
ditioner, Humphrey unit heater 
and space heaters, and Arkla gas 
lights. 


Fisher Governor Co. played host 
to 60 supervisors and administra- 
tors from U. S. Canadian and 
Venezuelan utility and _ pipeline 
companies recently. The men at- 
tended a four-day study course at 
Fisher’s Marshalltown, Iowa plant. 


Dresser Industries Inc. has sold 
its interest in Hydrocarbon Re- 
search Inc. 


Peoples Gas Light & Coke Co. is 
refunding some $4.5 million to Chi- 
cago gas users. Refunds are in 
the form of credits on bi-monthly 
gas bills. The sum became avail- 
able when a supplier’s rates were 
reduced. 


Hays Manufacturing Co., Erie, 
Pa. is celebrating its 90th anniver- 
sary. Producer of brass and iron 
stops, valves and fittings, Hays 
started out as a small shop with a 
handful of employees. It now oc- 
cupies an up-to-date, 235,000-sq ft 
plant employing some 500 workers. 


West Tennessee Gas Co. sold its 
natural gas facilities in Humboldt. 
Brownsville, Covington, Ripley. 
and Henning. The Tennessee 
cities will operate the facilities. 
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Far More for My Money 


Complete with 
1 Universal Die Head, 2 Sets of Dies 
for 2” to 2” pipe or conduit 


Looks good, does better. Perfect cutting, 
reaming, threading fast . . . and easy! 
Three tools operate independently .. . 
swing up out of the way for short pipe 
chucking from front. Slip-proof Speed 
Chuck is a great performer. Concealed 
oil system, automatic shut-off nozzle. 
Quick-opening die head sets to size right 
in machine. Power?.. . RIG&(b-built 
motor handles 2”’ pipe, conduit, bolt, rod 
—and 12” geared tools easily. Try it, 
compare it . . . and you'll understand its 
enormous popularity! Leg and wheel 
staids available. At your Supply House. 


(} The Ridge Tool Company 


THREADED PIPE... 


It’s Tight... It’s Best... 


Costs Less! 





has the engineering experience to help 
you solve exhaust expansion problems when 
you turbocharge compressors 


— = 
— i” se 
- . J 


| 3 . 
’ ‘ 
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Here’s a lively subject — increasing gas pipeline capacity 
by turbocharging existing compressors in the field. If you 
want the answers to the expansion problems that arise when 
the exhaust piping becomes an integral part of the operating 
loop, call on FLEXONICS engineers. They have the specific 
experience in this field that can mean actual dollar savings 
to you. [>> 


} ~ 


facts that led an important pipeline company 


to a complete turbocharging program. L re. . 


Write today for your free copy of this easy-to- =] j 
read report. It tells you the dollars-and-cents im 


ga : Special-design FLEXONICS Expansion Joints in the exhaust 
> Member Expansion Joint piping of a newly turbocharged compressor station. 
Manufacturers Association 


EXPANSION JOINTS 


FLEXONICS CORPORATION + 1421 SOUTH THIRD AVENUE - MAYWOOD, ILLINOIS 


EJMA 


Divisions 
INDUSTRIAL HOSE +- EXPANSION JOINT - BELLOWS + AERONAUTICAL +» AUTOMOTIVE 
Flexonics Research Laboratories, Elgin, Illinois 
in Canada: Flexonics Corporation of Canada, Limited, Brampton, Ontario 
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Trans-Canada's Tanner 
heads Canadian group 


New president of the Canadian 
Gas Association is N. E, Tanner, 
director of Trans-Canada Pipe 
Lines Ltd., Calgary. 

First and second vice presidents 
are, respectively, R. C. McPherson, 
senior vice president of Canadian 
Western Natural Gas Co., Calgary, 
and O. L. Jones, vice president and 
general manager of Consumers 
Gas Co., Toronto. 

Directors: D. Cass-Beggs, Sas- 
katchewan Power Corp.; J. W. 
Kerr, Trans-Canada Pipe Lines; 
T. C. Cross, Quebec Natural Gas; 
G. M. Douglas, Union Gas of Can- 
ada; G. E. Downie, Wilcolator 
(Canada) Ltd.; Frank A. Schultz, 
Trans-Canada; J. H. Hobbs, Bryant 
Manufacturing Co.; R. K. Farris, 
Northern Ontario Natural Gas; L. 
Milano, Quebec Natural; J. Mc- 
Mahon, Inland Natural Gas; J. W. 
Ostler, Canadian Meter; W. L. 
Dutton, United Gas Ltd.; O. E. 
Zwanzig, B. C. Electric; T. C. Wal- 
ker, Switson Industries; G. W. 
Parker, Mueller Ltd.; B. F. Will- 
son, Canadian Western Natural. 


AGA publishes new 
Range Feature Finder 


A new expanded edition of the 
“AGA Gas Range Feature-Finder” 
has been published. 

The eight-page reference guide 
contains latest information avail- 
able on current free-standing and 
built-in gas ranges. 

Copies of the 1959 edition are 
available from the AGA, 420 Lex- 
ington Ave., New York 17, for 15 
cents per copy. 


Michigan gasmen 
elect Simpson 


John B. Simpson, vice president 
of Consumers Power Co. in charge 
of gas operations, was elected presi- 
dent of the Michigan Gas Associa- 
tion. 

A. V. Brashear, vice president of 
Michigan Consolidated Gas Co., De- 
troit, is vice president. Milton G. 
Kendrick, also of Michigan Con- 
solidated, is secretary-treasurer. 


GAS—August, 1959 





TEFLON COATED 
GLAND RING 


CAST IRON BODY 


ONE OF 


FOUR 


LUBRICANT GROOVES 


IN BODY 


A 
BOTTOM CAVITY 


THIS GAS STOP 
WILL VO7 S7/CK... 


LOCKING PIN 


O-RING SEAL 


CAST BRONZE PLUG 


“Ve 1. P GREASE BOSS 
WITH LUBRICANT PLUG 


A newly designed HAYS 
Lubricated and Tamper- 
Proof Gas Stop... 

Stop is completely lubrica- 
ted at the factory . . . 
Four Grooves in body, and 
Lubricant Plug provide for 
pressure re-lubrication 
Locking Pin positively pre- — 
vents tampering at top of 


Tefion Coated Gland Ring 
reduces friction between 
top of plug and gland ring... 


LUBRICATED 
TAMPER-PROOF 
SAFETY 
GAS STOP* 


Lower initial and turning 
torque... 


Extra grade gray iron body, 
gas service bronze plug... 


Individually tested .. . 


Black or Galvanized, Flat 
Head or Lockwing Pattern... 


Sizes: %”", 1”, 1%", 1%", 
2”, for 125 psi. W. P. 


Write for Folder 121 and prices. 
“Patent applied for. 


NEW... Solid Bottom Construction 
Prevents Leakage and Tampering 


GAS SERVICE PRODUCTS 


MANUFACTURING CO. 


ERIE, PA. 








Washington .« Con’d. 
from page 17 


coal mining industry. Answers to 
slack sales and chronic unemploy- 
ment through better marketing 
techniques, new uses, and better 
mining methods, are the goal. 
Under the measure, the commis- 
sion would be in business for only 
five years. The ceiling of $2 mil- 
lion in annual appropriations would 
apply only to the first year. Spon- 
sors say the commission would be 


temporary and designed only to find 
immediate ways by which the coal 
industry could strengthen its hand 
in the market battle. 

But this isn’t likely. Once the 
commission is created and a new 
bureaucracy established, it isn’t 
likely that it will be disbanded. 
Such commissions rarely are. 

With Senate approval expected 
quickly (the upper chamber passed 
similar legislation last year) back- 
ers of the coal industry immediate- 
ly began to talk up creation of a 











let A do the work of G 


That’s right, because of lower circuit resistance 
four Standard Magnesium High Current Anodes 
will give the same protection as six conventional 
anodes. And this 1s accomplished without sacrific- 
ing current efficiency because Standard Magnesium 
anodes are made from H-1 alloy — the magnesium 
alloy proved in thousands of installations. 

With Standard Magnesium High Current Anodes 
you get more ampere hours of protection per pound 


of metal consumed 


. plus 50°% more current out- 


put and protection than with conventional anodes. 
Let one of our sales representatives give you the 
full story on how Standard Magnesium High Cur- 
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rent Anodes give greater protection at lower cost. 


QUALITY AND DEPENDABILITY THROUGH RESEARCH 


Sent ets Vlagnesium 
Corporation 


7500 EAST 41ST STREET — TULSA, OKLAHOMA 


* MAGNESIUM ANODES + MELTING FLUX 








permanent fuels agency. Such a 
project would take several years to 
sell, and would probably be ripe 
for creation about the time the coal 
group is due to wind up. 

Even members of the Federal 
Power Commission, perhaps with 
an eye to expansion if it could take 
over the task, are endorsing the 
idea. 

FPC vice chairman William R. 
Connole supported the principle of 
an industry-government agency to 
recommend legislation for a “mean- 
ingful, practical and equitable” na- 
tional energy policy in a speech be- 
fore a National Coal Association. 
The national energy board is an 
NCA pet. 

Mr. Connole, whose FPC is con- 
stantly faced with coal industry op- 
position to natural gas projects, 
urged the coal industry to take the 
lead in establishing a quasi-public 
fuel policy study group, with gas, 
oil, atomic energy and coal indus- 
tries represented. 

Such a group should hold hear- 
ings, study, and work for new legis- 
lation in fuel taxes, rate-making, 
customs, and conservation fields, he 
said. 

A few days after the Connole 
speech and House passage of the 
coal commission bill, Sen. Frank E. 
Moss (D., Utah) called for a con- 
gressional study leading to estab- 
lishment of a national fuels policy 
to set the program in motion. 

The government, he said, “is do- 
ing almost nothing to solve the 
problem — equalizing competition 
among energy-producing fuels.” 
The most dangerous aspect of the 
problem is the national threat from 
allowing the coal industry to dis- 
integrate, he claimed. He predicted 
that in another 15 years gas, oil, 
and nuclear power will not be able 
to meet all energy requirements 
and “coal will have to come to the 
rescue.” 

One coal industry spokesman 
claims that even by 1975, nuclear 
power will be equivalent to only 50 
million tons of coal, and the coal 
industry will then “have to supply” 
475 million tons for power genera- 
tion and other 425 million for other 
uses. 


Tue FPC will have to hold ex- 
tensive initial rate studies before 


GAS—August, 1959 





NEW IN PRINCIPLE! 
NEW IN DESIGN! 


CHAPLIN-FULTON 


Model 57-S 


GAS REGULATOR 
with “ROLL-OUT” Diaphragm 


ia for constant pressure control 


Chaplin-Fulton Model 57-S is a simple spring loaded regu- 
lator which performs like a pilot loaded regulator, without 
the added complications. For pounds-to-pounds service— 
inlet pressures to 400 psi—controlled pressures to 75 psi, 
with deviation through full valve travel less than 1 psi. 


NO ''FALL- OFF’? AS FLOW INCREASES 


The drooping characteristics or outlet pressure “fall-off’’, 
typical of conventional spring regulators, is eliminated—not 
by using an uncontrollable velocity effect—but by a new 
diaphragm design which actually reverses the action of a 
conventional diaphragm. It changes its area as the valve 
opens to compensate for the loss in spring loading force. 


THLILLLRAALLLLAAA Lh 


Ss 
C= 


“ROLL-OUT”’ DIAPHRAGM PRINCIPLE 














iz 


VALVE CLOSED VALVE OPEN 











Note how, with the valve upwards in the closed position, 
the diaphragm achieves its maximum effective area—and 
decreases as the valve opens. The area changes at the same 
rate as the spring loses compression, to give a constant con- 
trolled pressure—determined entirely by valve movement. 


WEL 
Chielie Vollon 


MANUFACTURING COMPANY 


2" ~ > - 4” - 6” 
Write for Bulletin 57-S 
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issuing any permanent certificate 


/ BRING YOUR METER CONNECTIONS UP TO DATE mene Ee gee Ce Woere 


prices are above existing rates. 
An alternative would be to issue 


PRUDUCTION METER LOOPS and RISERS samen 


tice has been under considerable 
fire lately, and probably won’t be 
used often. 

This is the way Washington gas 
industry attorneys sum up the ef- 
fects of the U. S. Supreme Court 
decision in the CATCO case. 

The high court nullified Federal 
Power Commission approval of a 
gas supply contract between the 
CATCO group of gas suppliers and 
Tennessee Gas Transmission Co. It 
sent the case back to the FPC for 
additional hearings on the initial 
rate with the admonition that it be 
particularly careful in approving 
rates in initial contracts. Correc- 
tion of inequities takes a long time 
and there are no refunds, the Court 
decision, written by Justice Tom 
Clark, noted. 


: - The contract as finally approved 
Installed in a jiffy... 1 : by FPC would have given the 
ready formed . . . long-last- CATCO group of producers 22.4 
ing ... simple . . . practical. cents per Mcf, including tax. Ten- 
Production Meter Loops and e 90° and 180° bends nessee previously had paid no more 
; ! than 18 cents per Mcf in the same 

Risers have everything! 


Graceful and ready for in- area. tage gas is to come out of 17 
tallation anywhere. Good e@ threaded one or both of some 900 blocks of 5000 acres 


_ ends each from the offshore areas of the 
for years .. . good for you Gulf of Mexico. 


and your users. © special shapes, if desired 

















© %"- 1" ~ 1%" pipe 


Justice Clark said the FPC does 


not have to determine the reason- 
Write for details and prices or ableness of initial rates in all cer- 


for representative to call. | tificate cases involving producer- 
: | pipeline contracts. 

3ut he noted that “where the 

sent a te eae Aperencer application (for a certificate) on 

igo i--) Lele] elesgie). | PLATING WORKS, Inc. its face or on presentation of evi- 

na won dence signals the existence of a 

situation that probably would not 

be in the public interest, a perma- 

nent certificate should not be is- 
sued.” 











In this case, because of the tre- 
PIPE STOPPERS OF ALL KINDS mendous potential of the offshore 
gas producing area, the initial price 
set in the CATCO case will become 


SAFETY GAS MAIN a floor for future contracts in the 


area, he said. “New price plateaus 
STOPPER CO INC will thus be created as new con- 
e ° tracts are made, and unless con- 
trolled will result in ‘exploitation’ 
523 Atlantic Avenue at the expense of the consumer, 
Brocklyn 17, N. Y. who eventually pays for the in- 
Cable Address GASTOPPER, N. Y. creases in his monthly bill,” he 
added. 
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Producer proposals for sales 
“must be supported by evidence 
showing their necessity to ‘the 
present or future public conve- 
nience and necessity’ before perma- 
nent certificates are issued,” the 
opinion instructs the FPC. 

Justice Clark pointed out that 
the FPC may condition certificates 
in any manner. Price could be a 
condition, he said, “where the pro- 
posed price is not in keeping with 
the public interest because it is out 
of line or because its approval 
might result in a triggering of gen- 
eral price rises or an increase in 
the applicant’s existing rates by 
reason of ‘favored nation’ clauses 
or otherwise.” 

Conditioning a certificate upon 
an initial price would not encroach 
upon the initial rate-making privi- 
leges allowed natural gas com- 
panies, he said. 

It is “merely the exercise of that 
duty imposed on the commission to 
protect the public interest in deter- 
mining whether the issuance of the 
certificate is required by the public 
convenience and necessity.” 

When the producers and the 
pipeline originally proposed the 
22.4-cent rate, the FPC balked. It 
attempted to condition the certifi- 
cate to a 17-cent rate with pro- 
ducers granted the right to file 
later for increases to the higher 
rate after deliveries began. 

3ut the producers refused to ac- 
cept the condition, threatened to 
withdraw the supplies they offered. 
The FPC later backed down and 
approved the higher rate. An ap- 
peals court later upheld the original 
FPC finding that there was lack 
of evidence to show the higher rate 
was reasonable. It also criticized 
the threat of the producers to with- 
draw their offer of the gas. 

The CATCO group began de- 
liveries to Tennessee this June. 

One possibility after the high 
court decision was for the CATCO 
group—now without valid certifi- 
cates to sell gas—to ask for tem- 
porary certificates to continue their 
sales. Such certificates in general 
have been under fire in Congress. 
And Justice Clark in his opinion 
noted that there was no evidence 
that the Tennessee Gas customers 
are “greatly in need of increased 
supplies of gas,’”’ on which the FPC 
based its approval. & 
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‘ Write Factory for Free Descriptive Brochure 


ARROW MANUFACTURING COMPANY 
194 West Dakota e Denver 9, Colorado 


HOW THE 


BT, 


IS CUTTING COSTS 





GAS COMPANIES in all parts of the country are 

realizing substantial savings in making service cuts by using the 
ARROW Mobile Hydraulic Hammer. One man and an ARROW 

can do the work of six men using air tools to break concrete, cut 
asphalt or compact trench backfill...and the ARROW 

does the job better. 


Hydraulically controlled striking power — 

The operator of the ARROW Mobile Hydraulic Hammer can set the 
hammer control upon automatic to deliver blows of uniform 

impact, up to 8,000 ft.-lbs. Or he can control the hammer manually. 
Also, he can use the exclusive ARROW creeper-gear to 

move the machine at uniform speed up to 32 ft. per min. A wide 
range of quickly interchangeable hammer points and tools 

makes the ARROW ideal for a wide variety of jobs. The ARROW 

is constructed to give years of rugged service 

under constant pounding. 


A special punch attachment is widely used with the 

ARROW for making small diameter test holes for locating gas leaks. 
It quickly penetrates blacktop or concrete, making test holes 

many times faster than hand operated air tools. 
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Lawrence Gas Co.... 


(Continued from page 73) 


in the task of overhauling our 100 year-old distribu- 
tion system to the point where we can adequately 
handle maximum hourly loads that will be 365 per 
cent greater in 1976-77 than in 1956-57. 

Our present thinking regarding the composition 
of our distribution system in 1976 is shown in Fig. 3. 
In the 18 years prior to 1976 we expect to add six 
more regulator stations in specific areas. The open- 
end boosted pressure feeder main to Andover will 
have been converted to a conventional medium pres- 
sure feeder main, with provisions for adding regula- 
tor stations in south Lawrence if necessary. We also 
expect to convert six sections in Andover and Me- 
thuen from low pressure to medium pressure gas, 
and to install another main across the Merrimac river 
—thus providing reinforcement for sections of An- 
dover and Methuen which have a high potential for 
real estate development. 

The foregoing is a brief attempt at outlining the 
nature and extent of the major additions and im- 
provements which are scheduled for the Lawrence 
Gas Co.’s distribution system. Also scheduled are 
many main replacements, tying together of dead 
ends, and paralleling of existing mains. 

Our distribution system will thus ultimately con- 


sist of a low pressure system adjacent to the gas 
plant, with a medium pressure system on the out- 
lying fringes of our territory. This will enable us 
to convert our medium pressure feeder mains to high 
pressure and extend them to the fringes of our fran- 
chise area. By installing pounds-to-pounds regulator 
stations off these new high pressure mains we will 
be able to reinforce our medium pressure network. We 
have attempted to develop a master plan which has 
sufficient flexibility to ensure its adaptability to many 
situations. Once again, only by careful study and 
constant review will we be able to obtain optimum 
efficiency from our master plan. (As a matter of in- 
terest, the Lawrence Gas Co.’s plan was developed 
prior to the acquisition of a McIlroy Fluid Network 
Analyzer, a joint effort involving Tufts College and 
17 Massachusetts gas companies. The McIlroy Fluid 
Network Analyzer has since been used extensively 
in developing the master plans for other companies 
in the New England Electric System gas division.) 

It might be well at this point to briefly consider 
our production facilities and the part played by these 
facilities in the design of our “optimum” distribu- 
tion system. 

At the time of conversion to natural gas in 1952, 
an economic study was made of our generating fa- 
cilities. It was decided that we would convert one 
of our carburetted water gas sets to a hi-Btu oil 
gas set, using light gas oil, and that we would retain 





NOW—A REVOLUTIONARY NEW LOW-COST CONCEPT IN PIPE BUYING 


Southern Pipe PACKAGED PIPELINES offer you a brand new way to save money, cut red tape, 
eliminate worries. One order does it all—from pipe production and processing to trenchsite 
delivery. You buy one complete pipeline package, delivered when you need it. 


Write for LITEWALL PACKAGED PIPELINES brochure today. 


$P-26-59 © 1959—So. Pipe * Div. of U.S. Industries, Inc. 
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our low pressure LP-air gas plant, a jet plant supplied 
by three 30,000-gal. storage tanks. 

This gave us ample generating capacity for sev- 
eral years, both for peak shaving and for emergency 
standby. In more recent years it became apparent 
that we would ultimately face a serious problem in 
attempting to distribute our low pressure oil gas 
and/or LP-air gas to our distribution system at the 
required operating pressures. 

All produced gas is normally mixed with varying 
proportions of natural gas prior to being pumped into 
our storage holders. In the past the mixed gas was 
withdrawn from the storage holders and fed into the 
Andover and/or Methuen boosted pressure feeder 
mains by means of turbine-driven blowers. Our gas 
loads increased to such an extent that the plant pres- 
sure on these boosted-pressure feeder mains was 
rapidly approaching the maximum rated operating 
pressure of the blowers. 

It was rather evident that we would soon have to 
cope with certain difficulties in attempting to properly 
distribute the volumes of peak shaving gas that would 
be required in subsequent years. Since only 35 per 
cent of our total load is distributed from the gas 
plant as low pressure gas, and since we desire to 
control the Btu and specific gravity of our sendout 
gas within optimum tolerable limits, provisions had 
to be made for instituting certain remedial measures. 

A detailed engineering study is in process at the 


present time. This study is concerned with the eco- 
nomic feasibility of several alternatives: 

1) Should we increase or decrease the investment 
in our oil gas generating plant, bearing in mind the 
resultant effect on taxes, maintenance, and operating 
costs for auxiliary equipment such as condensers, re- 
lief holders, washer cooler, purifiers, tar separators, 
etc? 

2) Should we increase our LP storage facilities 
and convert our LP-air gas low pressure jet plant 
to a high pressure plant, or, 

3) Should we increase our LP storage facilities, 
increase the capacity of our low pressure LP-air 
gas jet plant, and install compressors which would 
be capable of taking low pressure gas and delivering 
it to our “ultimate” distribution system at whatever 
pressures may be required in subsequent years? 

Certain combinations of these three alternatives 
are also possible. We are still in the process of evalu- 
ating data and have not yet reached the point where 
a decision can be made regarding the optimum course 
to follow. 

Increased loads have squeezed company production 
and distribution facilities to the point where it is 
necessary to develop long-range plans that will en- 
able us to successfully overcome the obstacles that 
will present themselves in future years. We have ac- 
cepted the challenge because of a firm belief in the 
dynamic growth potential of our industry. il 





PIPEL NES 


SOUTHERN PIPE PACKAGED PIPELINES GIVE YOU: (1) pipe produced to your exacting specifications, (2) 
from steel coil in our own pipe mill, (3) cut precisely with NO random lengths, (4) coated (or lined) at 
our plant, (5) warehoused, if necessary, until you need it, and (6) delivered to your trenchsite ready for 
welding and placing in trench. PACKAGED PIPELINES come in API monogrammed pipe or in Southern 
Pipe’s own LITEWALL pipe—a new high strength, lightweight pipe manufactured to API specifications. 
(Southern Pipe warehouses standard sizes for immediate delivery, too.) 


53335 Southern Pip 
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E. H. TOLLEFSON has been elect- 
ed president and chief operating 
officer of Consolidated Natural Gas 
Co. He succeeds JAMES COMER- 
FORD, president since 1955. Comer- 
ford was named chairman of the 
board and continues as its chief 


executive officer. Tollefson has E. H. Tollefson Joseph G. Burns W. M. Harcum George Revesz 
been executive vice president. Consolidated Michigan Robertshaw Robertshaw 


JOSEPH G. BURNS is now execu- dated Gas Co.’s sales department. troit-based company, Burns has 
tive assistant in Michigan Consoli- A 32-year veteran with the De- been superintendent of the cus- 
tomer service department for the 
past several years. 





Connecticut Light & Power Co., 
Berlin, has made several appoint- 
ments. W. LINDSAY BOOTH is now 
executive assistant to the vice pres- 
ident in charge of administration. 
His former post of manager of 
East Hampton is being filled by 
C. MARVIN CURTIS. FREDERICK W. 
RIGGS, industrial sales engineer at 
Essex, succeeds Curtis as manager 
at Glastonbury. TRAVER L. BERRY 
has been elected controller of the 
company. He joined CL&P in 1954 
as assistant controller. CARL R. 
LARSON, staff assistant at the com- 

pany’s general headquarters, has 
a eo ae been promoted to the new post of 


lene inserts and semi-insulating gaskets or Berlin building manager. 
full insulating rubber gaskets. NORTON McMURRAY has 


specialized for 20 years in the 

le service Ell development and production WILLIAM . Earane * — 

Malieab of products solely for the Gas manager « obertshaw ulton 

Industry. Whether your Controls Co.’s eastern research cen- 

plans include modernization, ter, presently located in Philadel- 

or new, expanded facilities, phia but slated to move to a new 

building nearing completion at 

King of Prussia, Pa. Harcum re- 

places RALPH V. COLES, now gen- 

Ts eral manager, European opera- 

The insulating carried out in tions, with offices in London. 

pictedrmac Elis and Tees. Insulating Gaskets GEORGE REVESZ, former head of 

: electricity and electronics depart- 

ment, is technical director of the 
research center. 





Malleable Couplings 











Normac Gas Distribution 
Equipment will serve you well. 





Brass Fittings 


Normac insula- bisa CHARLEY LOCKHART has been ap- 
ne ae pointed as associate for water 
Tees, Ells and chiller equipment in Texas by Ark- 
all compression P i iti i Yor ad 
0 ° > 

The Normac insulating principle incor- la Air Conditioning ( ad He hea 


end fittings are 2 
porates an efficient combination of a quarters in Dallas. 


available with 
polyethylene polyethylene sleeve and a semi-insula- 


inserts ¢ - ater 

kets and semi-insulating gas- ting gasket or full rubber gasket and 
8 or full insulating rubber retainer ring 

gaskets in %".1"and 136” ison ; 

Pipe sizes. 


WILLIAM J. AUGER is sales pro- 
Se motion manager for D. W. Onan & 
i) Sons Inc., Minneapolis. The ap- 
. NeWearnroc NORTON-McMURRAY pointment is part of the move to 
Write for your - separate advertising and sales pro- 
I Manufacturing Co. motion. GEORGE BurRDA, former 
pe th 919 North Michigan Avenue head of advertising and sales pro- 
NORMAC CHICAGO 11, ILLINOIS motion, is advertising manager. 
—- Couplings © Meter Bars » Sleeves © Cocks * Bell Joint Clamps © Service Tees and Els Continued on page 102 
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FLANGNEK STANDARD METER TUBES 


Daniel Flangnek Standard Meter Tubes 
feature factory aligned upstream tubes 
guaranteed free of offsets. Standardized 
tubes offer savings in ordering and in- 
stallation time, and assure you of constant 
uniformity every time. The tubes are 
stocked complete with the popular Senior 
Orifice Fitting or the economical Simplex 


Plate Holder, one %4” and two 42” coup- 
lings, and a stainless steel orifice plate 
bored to customer specifications. Ordering 
is easy. Just furnish us the following 
information: 


(1) Size, (2) Catalog Number, (3) 
Plate Bore. 








OVANIILELL once rirtine co. 


HOUSTON PLANT 


LOS ANGELES PLANT 
9720 Katy Road, Houston 24, Texas 


3352 Union Pacific Ave., Los Angeles 23, Calif. 
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For more data on any of these items use 
the Readers’ Service Card on pages 99. 100 


AB Ase Asse 


1. Corrosion 

Automatic corrosion measure- 
ments are possible with a new ser- 
vo-controlled Corrosometer. Model 
L-2 detects as little as one mil- 
lionth of an inch of corrosion on a 
routine basis and 1 billionth of an 
inch in some special applications. 
It automatically “tracks” corrosion 
as it occurs, providing a perma- 
nent record of the total thickness 
of metal corroded. 
Crest Instrument Div. 


(a 


2. Spherical-type valves 

Full - opening, spherical - type 
valves from Rockwell are particu- 
larly suitable for gas lines. The 
Hypresphere valves are of carbon 
steel and have only four main 
parts: operating stem, ball plug, 
two spherical ring seats, and the 
body housing. Only the operating 
stem and ball plug are moving 
parts. 
Rockwell Manufacturing Co. 
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3. Tape coating 


Polyken has released an extra- 
strength protective tape coating 
for transmission lines. High den- 
sity polyethylene protective coating 
No. 960 requires no primer, no 
drying or cooling time. In addi- 
tion, it doesn’t give off fumes, 
doesn’t cause fire hazards, and pro- 
vides low installation cost. It is 
applied by tensioned-spindle equip- 
ment. 

Polyken Sales Div. 


‘ 4 J 

A) | 
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4. Duct sizing 

Circular slide rule for sizing 
residential heating and/or cooling 
air distribution systems has been 
developed by American Standard. 
The Ductomatic can be used for 
designing new installations or 
checking out existing systems. 
American Standard 


Ve 


Sa8¢ 


5. Insulated unions 


The complete line of Wedgeseal 
insulated unions for gas service is 
available in any combination of 
female or threaded ends in °%4, 34, 
1, and 1%4-in. sizes. These new 
unions end electrolytic corrosion of 


mains and services by providing 
completely effective protection 
from induced or stray house cur- 
rent. 

Eclipse Fuel Engineering Co. 


6. Automatic engine 


IHC’s U-450 engine is auto- 
matically controlled to start, accel- 
erate, stop and engage a clutch, 
throttle or choke. The six-cylinder 
unit develops 134 maximum hp at 
2200 rpm. The “educated” engine 
can be started by a beam of light, 
moisture in the ground, radio sig- 
nal, time clock, or liquid levels or 
pressures. 

International Harvester Co. 


7. Portable trencher 


The Davis Pup is especially de- 
signed to prepare trenches for gas 
lines from the main to a building, 
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and for installing outside gas 
lights. The portable, self-propelled 
machine trenches from 2 in. to 3 
in. wide and to depths of 3 ft. 
Once the trencher is started, no 
operator is needed except for cas- 
ual observation and to stop the 
unit. 

Davis Manufacturing Inc. 


8. "Punch-It" tee 


M. B. Skinner has a new quick, 
safe welding tee that incorporates 
in each tee a punch and positive 
shutoff. Punch size is 34 in. or 
smaller. Also available is a model 
for use with saddles, threaded at 
the base to screw into the saddle. 
Each tee is tested to 5000 psi hy- 
draulic pressure. 

M. B. Skinner Co. 


9. Gas cleaner 

A new gas cleaner handles high 
volumes and extreme turndowns in 
gas flow in the removal of me- 
chanically entrained dust and oil 
regardless of load. The Blaw-Knox 
Multi-Phase unit provides these re- 
sults because it has more phases of 
scrubbing and separation than pre- 
vious types. Improvements are ac- 
complished by internal changes 
which insure (1) more and better 
contact of the gas with the scrub- 
bing medium; (2) additional and 
improved separation of the liquid 
from the gas; and (3) internal con- 
trol of the amount of scrubbing 
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medium in circulation in propor- 
tion to the gas flow. 
Blaw-Knox Co. 


10. Gas drive 

Rockwell’s gas-driven chart drive 
is said to operate indefinitely and 
without attention as long as gas 
pressure is available. It is a com- 
pletely self-contained air- or gas- 
powered instrument drive and tim- 
ing unit. It provides power for 
operation of recording charts in 
many instruments, including orifice 
meters, gas lift intermitters, pres- 
sure recorders, and temperature 
gauges. 
Rockwell Manufacturing Co. 


11. Microwave carrier 

A new 24-channel FM carrier 
system for channelizing microwave 
radio communications link has 
been introduced by Raytheon. The 
B-640 multiplex carrier features 
transmitter crystal-control, mini- 
aturized plug-in assembly, and full 
compatibility with telephone trans- 
mission standards, 
Raytheon Co. 


12. Pipe sealant tape 


A chemically 
and permanently 


inert tape seals 
lubricates pipe 
joints. This unfused film tape, 
Scotch brand No. 547, can be ap- 
plied in seconds. It conforms to 
all types of pipe threads and fit- 
tings. The tape’s anti-sticking 


characteristics lubricate joints so 
they can be loosened and detached 
years after they are taped. 
Minnesota Mining 


13. Valve protectors 


A new line of valve trim and 
diaphragm protectors, the Chem- 
Line, is available. Chief feature is 
the use of polyviny] chloride for all 
normally wetted parts. In adapt- 
ing PVC to the protectors, Loner- 
gan supplies the parts normally 
wetted by the contained fluid in 
PVC. Other parts are of normal 
materials. The line is furnished on 
a special application basis to gas 
distribution systems. 

J. E. Lonergan Co. 


14. Lock-type line cap 

Dresser’s new lock-type line cap 
provides a safer, more rugged 
leakproof seal. Danger of pull-out 
is minimized. With its special 
lock-type gasket with steel bead- 
ing, the Style 90 line cap resists 
longitudinal stress far in excess of 
conditions normally found in gas 
service piping. 
Dresser Manufacturing Div. 


15. Trencher 

Auburn’s Gear-Draulic trencher 
is for use with IHC 340 and 460 
utility tractors. Widths from 6 to 
14 in. and depths to 6 ft are dug 
by the trencher. It will dig up to 
800 ft of trench per hr. Variable 
hydraulic drive automatically ad- 
justs the forward speed to chang- 
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ing soil 
trenching. 
Auburn Machine Works 


conditions for smooth 


MEASURING ELEMENT 
(FLOW, PRESSURE, 
TEMPERATURE ) 


FORCE 
AMPLIFIER 


16. Digital transducer 


The new Series 400 American 
digital transducer measures proc- 
ess variables and provides digital 
encoding for flow, liquid level, 
pressure or temperature. The Se- 
ries 400 is available in vacuum and 
pressure ranges to 10,000 psi, tem- 
perature ranges to 600 deg F, and 
in mercury or bellows type manom- 
eters for liquid level or flow uses. 
Housing is standard all-weather 
meter cases. 

American Meter Co. 


17. Zone control 


Zone-A-Loop is an economical 
zone control package for single- 
pipe hot water heating systems. It 
is designed for use with either new 
or existing systems. While pro- 
viding all the advantages of zon- 
ing, the system reduces installa- 
tion costs with simplified compo- 
nents and _ low-voltage’ wiring. 
Each zone is equipped with a low- 
voltage Fashion thermostat and 
Zone-A-Loop automatic water 
valve. 

White-Rodgers Co. 


18. Emergency floodlights 


A complete line of emergency 
floodlights is available from Stonco 


Electric. The line ranges from a 
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rugged 500-watt portable produc- 
ing 121,500 candlepower for big- 
power jobs to a 1%-lb, 150-watt 
unit for all-around use. Included is 
a vapor-tight portable. Lights ad- 
just easily for any position and 
are equipped with large aluminum 
positioning knobs for focus lock-in 
at any angle. 

Stonco Electric Products 


19. Gas analysis 

Convenient and rapid gas anal- 
ysis in the field and lab is possible 
with a new portable electrolytic ti- 
tration instrument. Simplicity of 
operation makes the I-Br 313 Gas 
Titrator adaptable to use by both 
technical and nontechnical people. 
The instrument is particularly use- 
ful for measuring the concentra- 
tion of hydrogen sulfide and or- 
ganic sulfur compounds in natural 
and LP gas. 
Robert R. Austin Laboratories 


20. Tone decoder 


A new tone decoder provides up 
to 31 momentary outputs from 5 
audio frequency tone signals—or 
63 momentary outputs using 6 fre- 
quencies. Extending functions al- 
most 13-fold makes possible control 
of telemetering operations far be- 
yond the capabilities of the usual 
straight-tone system using a sin- 
gle pair of wires. 

Hammarlund Manufacturing Co. 


21. Two-way radio-phone 


Motorola’s portable tone-coded 
squelch two-way radiophone blocks 
out annoying interference caused 
by other radio systems on a user’s 
channel. “Private-Line” Handie- 
Talkie unit provides the same pro- 
tection from local and long-range 
skip interference as the company’s 
Private Line mobile and base sta- 
tion equipment. 

Motorola Inc. 


22. Ranges 


Brown Stove Works’ Featuramic 
styling, introduced earlier in its 
36-in. range line, is now available 
on 30- and 20-in. sizes as well. The 
line is highlighted by the Touch O’ 
Gold pedestal-type backguard with 
fluorescent lighting and “spill-free”’ 
top. Also featured is the Eze-Kleen 
roaster-broiler, which lifts right 
out for easy cleaning or double 
duty in oven as roaster. 

Brown Stove Works 


yf ber - = ‘ 

3. Light-haul truck 

A dozen major improvements are 
featured in Cushman’s 780 Truck- 
ster. The gasoline-powered truck 
can handle 800-lb payloads at an 
operating cost of less than a penny 
per mile. It is powered by a 7.95- 
hp Cushman Husky 4-cycle high 
compression engine. 
Cushman Motors 
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24. Clay spade 

Davey Compressor has a new 
heavy duty clay spade. Davey-Hol- 
man Model 101 is said to be highly 
efficient for excavating stiff clay 
and hard pan as well as _ shale. 
When equipped with an extended 
shaft and T handle, it is suitable 
for use as a trench digger. 
Davey Compressor Co. 


TRADE LITERATURE 


25. Gas air conditioning 


A 38-page booklet, “Gas Air 
Conditioning: A Detailed Study of 
One Program Dedicated to the 
Elimination of the Summer Val- 
ley,” has been prepared by Arkla. 
One gas company’s air condition- 
ing sales program is described in 
detail. It tells how the company 
boosted unit volume several hun- 
dred per cent in a single year, 
Arkla Air Conditioning 


26. Product catalog 


“Better Tomorrows Begin Today 
at Allis-Chalmers” is a 32-page 
color booklet describing facilities 
and products made in each of the 
company’s works. Presented are 
capsule facts about power generat- 
ing and electrical transmission and 
distribution equipment, processing 
machinery, research and develop- 
ment. 

Allis-Chalmers Mfg. Co. 


27. Small computer use 

A paper by the senior research 
physicist at the Research & Devel- 
opment Laboratories of the Port- 
land Cement Association describes 
the problems that led to the acqui- 
sition of a small digital computer 
(Royal Precision LGP-30). The 
paper (S-509) also tells the uses to 
which the laboratory has put the 
machine and the benefits derived. 
Royal McBee Corp. 
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28. Field compressors 


Three bulletins from Clark de- 
scribe the company’s field compres- 
sors. Bulletin 171 covers Model 
CFB, a two-cylinder, heavy-duty 
addition. Model CFA _ packaged 
field compressor line is covered in 
3ulletin 158. This line is com- 
posed of two and four compressor 
cylinder models built in a total of 
15 sizes ranging from 100 to 350 
bhp. Bulletin 157 presents the Se- 
ries HMB and TMB packaged com- 
pressors for gas field applications. 
Clark Bros. Co. 


29. Microwave 

General Electric’s Dual - Beam 
microwave equipment is described 
in Bulletin ECM 91. It tells how 
the Dual-Beam concept offers addi- 
tional protection against unpre- 
dictable communication failures by 
exceeding techniques usually found 
in automatic standby equipment. 
General Electric 


30. Water heater control 

The new 200R Unitrol gas water 
heater control is described and 
illustrated in a new publication. 
The new control, featuring built-in 
pressure regulator, has a slip-off 
cover, concealing gas cock and re- 
set pushbutton. 
Grayson Controls Div. 


31. Alloy studs and nuts 


A new 4-page, 2-color folder de- 
scribes Republic Steel alloy studs 
and high carbon hex nuts. Physi- 
cal characteristics are listed with 
information on standard, special, 
and stainless steel grades. 
Republic Steel Corp. 


32. Gas valves 

Silent Knight gas valves are de- 
scribed in a six-page folder. The 
new folder (R-1635) lists the 
types of Silent Knight valves avail- 
able, describing the job each was 
designed to do. 
White-Rodgers Co. 


33. Corrosion 

Corrosion Services Inc. has pub- 
lished a condensed catalog cover- 
ing its cathodic protection ser- 
vices and materials. Discussed are 
engineering and installation ser- 
vices as well as rectifiers, anodes 
and backfill, cables and accessories, 
insulation and coating materials, 
and instruments. 
Corrosion Services Inc. 


34. Pipe clamps 

Two 4-page catalogs from Mar- 
man describe the company’s pipe 
clamps. The Universal Patchmas- 
ter stops leaks on low and high 
pressure pipe with a synthetic rub- 
ber pad. The Universal Flagmas- 
ter features a reusable “flag” that 
attaches to the stainless steel 
strap. 
Marman Division 


35. Pipe cost savings 

Four-way savings obtainable by 
using lightweight carbon steel pip- 
ing are outlined in Bulletin TT942, 
“Fittings and Flanges for Light 
Weight Piping.” Advantages of 
using the lightweight piping in gas 
distribution lines are discussed and 
illustrated. 
Tube Turns 
36. Rigid plastic pipe 

“Be Absolutely Sure With ABS 
Plastics” is the title of a folder is- 
sued by Marbon Chemical. Pre- 
sented are the advantages of using 
ABS pipe in the gas industry. 
Marbon Chemicals Div. 


37. Rotary compressor 


New features of  Ingersoll- 
fand’s recently introduced 125- 
cfm Gyro-Flo portable rotary com- 
pressor are presented in illustrated 
literature. 

Ingersoll-Rand Co. 


38. Tape transport 

Available from Burroughs’ Elec- 
troData division is a 4-page bro- 
chure describing the Burroughs 
Model 546 magnetic tape transport. 
The unit is for use with digital 
computer and control systems. 
Burroughs Corp. 


39. Inhalation therapy 

A 12-page booklet describes 
equipment and techniques for use 
during industry’s “most urgent 
emergency’—the interruption of 
a worker’s breathing. It was pre- 
pared for plant physicians, safety 
directors, first-aid groups, and per- 
sonnel management. 
National Cylinder Gas 


40. Data processing manual 
The large-scale Univac 1105 
data-processing system is the sub- 
ject of a 55-page manual. The il- 
lustrated book explains the various 
components and features of the 
system. 
Remington Rand 





plastic pipe 
snaked in at high speeds set by 
fast-digging Cleveland trenchers 


2 or 3-inch plastic pipe can be joined and snaked into 
trench 18 inches wide, 2 to 4-feet deep, at rates of up 
to 3 miles per day. The speed at which trench can be 
opened generally determines the daily footage of pipe 
put in place. 


Plastic pipe installers get the production they want 
with Cleveland’s wide range of digging speeds —over 
30 usable combinations of digging wheel and crawler 
speeds —non-slipping, power-saving digging speeds 
as high as 75 feet per minute. 


For plastic pipe—for every kind of pipe—for every 


trenching requirement — for speed, dependability and 
economy—nothing digs trench like a Cleveland. 


The CLEVELAND TRENCHER Co. 


20100 ST. CLAIR AVENUE e« CLEVELAND = OHIO 








people ¢ Continued 
from page 94 


Newly elected officers of New Or- 
leans (La.) Public Service Inc. are 
GEORGE S. DINWIDDIE, chairman of 
the board; GERALD L. ANDRUS, 
president; CLAYTON L. NAIRNE, ex- 
ecutive vice president; PAUL F. 
Hoots, vice president; and FRAN- 
cis J. LABANCA, comptroller. At 
the time of his recent election, 
Dinwiddie was president, a post 
he held since 1951. Andrus, with 
NOPSI since 1928, has been vice 
president since 1952. Before be- 
coming executive vice president, 
Nairne was vice president in 
charge of operations. 


Rockwell Manufacturing Co., 
Pittsburgh, has announced several 
appointments. The newly formed 
governmental relations department 
is headed by I. C. ROWE, formerly 
corporate secretary. Changes in 
the advertising department include 
naming JOSEPH A. MARK advertis- 
ing manager of the company’s 
power tool divisions; W. RICHARD 
BLEICHNER, advertising manager, 
meter and valve and petroleum and 
industrial divisions; WALTER H. 
DOUGLASS JR., advertising man- 
ager, municipal and register divi- 
sions; and CLIFFORD A. THOMPSON, 
editor-in-chief of Rockwell’s eight 
publications. Rockwell also an- 
nounced the election of PAUL A. 
WICK as secretary. Formerly he 
was assistant to the president and 
assistant secretary. THOMAS F. 
HASKINS, supervisor of the ac- 
counts payable department, has 
been named senior buyer in the 
general purchasing department. 


FRANK M. GIBBONS has joined 
Commonwealth Services Inc., New 
York, as supervision of Common- 
wealth’s oil refining and petro- 
chemical consulting activities. He 
will headquarter in Houston. 


RICHARD W. TERBUSH has joined 
General Controls Co. advertising 
sales promotion department as as- 
sistant manager. 


GEORGE W. MILLER is the newly 
elected treasurer of Philadelphia 
(Pa.) Electric Co. He succeeds 
C. WINNER, who has retired. 


ALBERT L. WELDY is sales repre- 
sentative for the Birmingham sales 
district of American Meter Co. He 
will headquarter in Pompano 
Beach, Fla. 
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r4Adams 
—the most 
widely 
imitated 
pipe clamp 
in the 


industry! 


MAKE SURE you get 

Genuine Adams® Clamps! 

Look for the name “Adams” 

on the band and on the bolthead 
aS, 


Take a second look next time you buy pipe 
repair clamps... and remember this... only 
genuine ADAMS® pipe clamps offer you 

all these advantages: 


e highest quality e fastest installation 
e surest seal e longest life 
@ greatest re-use value 


Genuine Adams® clamps are carefully constructed 
of the finest materials obtainable. They are 
painstakingly inspected and fully guaranteed as 
to quality of materials and workmanship in 
accordance with the Warranty printed in our 
literature and price lists. 


That’s why it will pay you to take a second look 
next time you buy pipe clamps... to make sure 
you get genuine Adams® . .. the quality clamp! 


WRITE today for complete information. 


rvédams PIPE REPAIR PRODUCTS 


2453 Merced Avenue, P. O. Box 3367, South El Monte, Calif. » Eastern Warehouse: Columbia, Penna. 
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STOP H,S 


CORROSIO 
BEFORE 


IT STARTS! 


The Connelly IRON 
SPONGE purification 
process at the well site re- 
moves hydrogen sulphide 
BEFORE the gas is piped 
to central processing. 
Thus, the cause of pipe 
line corrosion is elimi- 
nated because corrosive 
gas never enters the trans- 
mission lines. Addition- 
ally, Connelly IRON 
SPONGE eliminates the 
need for extreme close 
control. It operates with 
high efficiency at low or 
high _pressures—absorbs 
more H.S, gives longer 
service between foulings 
and is easily regenerated. 
If you have a purification 
problem check this MOST 
ECONOMICAL solution 
today.Write for Field Proc- 
essing Bulletin #OG-7. 





New production manager of 
Bridgeport Thermostat Division 
Robertshaw-Fulton Controls Co., 
Milford, Conn., is DONALD J. 
NEARY. He has been assistant pro- 
duction manager since 1953. 


Several changes were made in 
the gas distribution department of 
Public Service Electric & Gas Co., 
Newark, N. J. Howarp C. ROEM- 
MELE moves to assistant to the gen- 
eral superintendent of distribution. 
JOSEPH S. HOPKINS succeeds Roem- 
mele as division superintendent in 
the central division. Succeeding 
Hopkins as central division staff 
engineer is HAROLD W. WILSON. 
JOHN E. ALLEN, formerly district 
engineer, Orange- Montclair gas 
distribution district, succeeds Wil- 
son as district superintendent in 
Plainfield. 


United Gas Improvement Co., 
Philadelphia, has announced the 
following changes in its sales de- 
partment: FRANK KRIZAN is air 
conditioning sales engineer, super- 
vising air conditioning sales in all 
gas divisions except the Philadel- 
phia Gas Works. WILLIAM W. 
WEILL succeeds Krizan as assistant 
to the manager of sales and public 
relations. Weill is succeeded as 
residential sales supervisor at the 
Lancaster County Gas division by 
ROBERT M. MIDDLETON, who has 
been a retail salesman in the Read- 
ing Gas division since 1953. 


ERNEST H. FURSTENAU has been 
elected an assistant secretary of 
Robertshaw-Fulton Controls Co., 
Richmond, Va. He joined the com- 
pany as tax accountant in 1949; 
became assistant treasurer in 1957. 


AMERICAN 


AL-175 


ALUMINUMCASE METERS 


ORR EE Me | 


LIGHT WEIGHT 
AND RUGGED 


Precision-built AL-175 Aluminumcase 
meters are unequalled for dependable, 
economical domestic service. Ameri- 
can’s quality features assure maxi- 
mum accuracy from pilot load to full 
rated capacity. And these light weight 
A.G.A. Class 175 meters provide im- 
portant economies in shipping, han- 
dling and setting costs. 


One-piece, die-cast aluminum alloy body. 
3-Convolution, molded Duramic diaphragms. 
Leakproof grommet-type seals. 

Reinforced flag rods. 

Self-lubricating porous bronze bushings, 
Vented, plastic index box. 

Rated capacity 175 cfh of 0.60 sp. gr. gas 


at ¥2-inch w. c. differential. Working pres- 
sure 5 psi. 


Ask your American representative for 
Bulletin 305. 


CONNELLY 


Incorpora ted 
3164 S. CALIFORNIA AVE. 








ee 4 a. fe Va | 


J. Robert Delaney (left), manager of gas 


CHICAGO 8, ILLINOIS 
Elizabeth, New Jersey 


sales for Cincinnati (Ohio) Gas & Electric 
Co., is sworn in as president of the Cin- 
cinnati Optimist Club by past president, 
Clifford Dye. The Cincinnati club sends 
more than 50 boys to camp each summer. 


‘AMERICAN’ 


METER COMPANY 


INCORPORATED (ESTABLISHED 1836) 


General Offices: Philadelphia 16, Pa. 
Sales Offices in Principal Cities 
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WILLIAM C. TERRY has retired as Bee On 0 ee On Oe fee e-em  e  - 
assistant to the president of Nash- f 


ville (Tenn.) Gas Co. His succes- YOU NEED THES : INGED 
sor is RICHARD L. HINCH, con- 
troller. Terry joined Nashville Gas W/LITT REED 4-WHEEL a | oa 3 Cc U TT E RS 


in 1918 when it was known as 2 
Nashville Gas & Heating Co. He - Four sizes cover the range from 2!" to 12 
started as a meter reader; became 
assistant secretary in 1935, secre- Four wheel design 
tary-treasurer 10 years later. He Users tell us these com- requires minimum 
took over as assistant to the presi- pletely new cutters are so 6 swing of handle— 
dent early this year. efficient they often ‘pay We less digging in 
ditch work, easier 
, ; for themselves" through ; mee * 
Retirement of two department ; 4 : tight-corner” cuts. 
superintendents of Peoples Gas | the savings in crew time ‘ Closed frame per- 
Light & Coke Co., Chicago, has re- on a half-dozen cuts. They binges , 

; ; : mits light weight 
sulted in several new appointments. ois Min Fir ot i vec ‘aidi 
GEORGE I. SIMPSON, superintendent | aaealie yP : complete rigidity 
of the general accounting depart- | tical tools for cutting for better cutting. 
ment, is retiring after 51 years of 
service. GEORGE A. MORGAN, super- 
intendent of market research, is 
ending 34 years of service. In a | to 12°. You can, for ex- 
move to more closely integrate ac- ; 
counting functions, JOHN CARLSON, | en — hg ij Reed Razor Blade 
assistant budget director, was ap- completely off in less wheels track perfectly, 
pointed chief accountant. JoHN J. | than five minutes. cut easily and roll down 
O’CONNELL, supervisory statistical burr on steel pipe., 
accountant, was named manager of = 
the regulatory and statistical ac- Unconditionally guaranteed tc be the most efficient cutter yo have 


counting department. JOSEPH P. | ever . ec. Ask your jobber or write for literature. 
THOMAS, administrative assistant | 





off stecl or cast iron 4-point guide aligns the 


pipe in sizes from 242” } cutter on the pipe . . . 
assures perfect tracking 
and a right angle cut. 


in the office of the vice president MANUFACTURING COMPANY 
and comptroller, becomes manager ERIE, PENNSYLVANIA ~ U. 

of the rates and markets depart- 
ment. JOHN CRUICKSHANK, super- 
visory general accountant, is super- 
intendent of the general accounting 
department. JOHN F. THORNE, as- 
sistant superintendent of the gen- 
eral accounting department, and 


CARL J, DJERF, assistant superin- TOMORROW A TER THE MODEL M/I DECTECTOR |S A LOW 
‘ he M/!i WILL BE USED VOLTAGE ELECTRICAL INSPECTION 

tendent of the statistical account- TO INSPECT THE OUTER 2 INSTRUMENT THAT WILL ACCURATELY 

. ° oe ge a NOICATE PIN-HOLES, VOID BARE 

ing department, will be administra- ere gall a BEE 5 Wh, spore IN AS URPACE COATING WITH 

tive assistants on the staff of the BUT TODAY... . y HIGH ELECTRICAL RESISTANCE WHEN 


, Ss H COATING |S BRUSHED OR 
vice president and comptroller. SPRAYED ON AN ELECTRICALLY CON 
me ‘ eS . : DUCTIVE RFAC S$UCH AS STEEL O 
ARTHUR SKELTON, general superin- Sie CONICRET ‘ ° 
tendent of the methods and pro- 

? BECAUS 
cedures department, assumes _ re- = |: ; : ee 
sponsibility for the archives de- 
partment, 














ROBERT KYLE has been named 
general consultant by Common- 
wealth Services Inc., New York. 
He will specialize in operational 
and management studies. 


JAMES A. RODGERS JR. is mana- 
ger of the technical sales division 
of White-Rodgers Co., St. Louis. 
Rodgers formerly was a technical 
sales engineer. 





DISTRIBUTORS: Crutcher-Relfs-Cummings inc., Houston, Texas © Remco 
Manufacturing Co., Inc., Tulsa, Oklahoma © Canadian Equipment Sales 
& Service Ltd., Edmonton, Alberta, Canada © Gob Herrick, Rentals & 
Service, Harrisburg, Penna. © Falcon Line Products Cors., Eli q 

W. J. © Export Agents... Frazer & Mansen Ltd. San Francisco, Calif. 
JACK TROUT has been promoted 


to claims manager for Sherman ' Electronic Detectors for every Industry 

c . c c ® c ” 
Products Inc., Royal Oak, Mich. <9 = TINRER & RASOH 
Prior to his promotion, Trout was XF~417 AGOSTINO ROAD, P. O. BOX 281, SAN GABRIEL CALIFORNIA 
assistant service manager. 











GAS—August, 1959 





SEALING 
COMPOUNDS 


Heat and vibration- 

proof, non-solvent, 

will not shrink, crack 

or crumble. Makes all 

assemblies leak-proof 
pressure-tight. 

Prevents rust, cor- 

rosion, joint seizure. BLENDS 


LIQUID WRENCH ° 


The super-penetrating 


rust solvent 


LOOSENS 


rusted bolts, nuts, 
screws, ‘frozen’ ports 
Liquid Wrench works 
fast...yet is absolutely 


safe for all metals and 
alloys. 


LOER 
EAL 


At Industrial, Automotive, v 
Hardware, Plumbing Jobbers Nan 
RADIATOR SPECIALTY CO. 4, 


te North Co 


Nan 


BILLION 


LEAK! 


If all the leaks Southern Cross 
Foresters located and repaired in 
1958 were combined the result 
would be acolossal billion cu. ft. 
per hour leak! 

Vegetation Method, Safety and 
Combination Surveys by SCF 
will find your unaccounted-for, 
Fully equipped, thoroughly ex- 
perienced repair crews will make 
your repairs without forcing you 
into costly build-up of equipment 
and personnel. We would like 
to tell you more. 


SOUTHERN CROSS 
FORESTERS 


Atlanta 6, Ga. ME 4-4227 


H. G. Clifford 
Con Edison 


H. E. Woodworth 
SoCounties 


JOHN J. CRANE and HARVEY G. 
CLIFFORD have been elected assis- 
tant secretary and assistant trea- 
surer, respectively, of Consolidated 
Edison Co. of New York. 


CHARLES E. THOMAS is comp- 
troller for City Gas Co., Miami, and 
internal auditor for both Dade Gas 
Co. and South Dade Gas Corp. 


CARL B. MCLAUGHLIN, executive 
vice president since 1954, is now 
president of Tube Turns Plastics 
Inc., Louisville, Ky. He succeeds 
GEORGE O. BOOMER, now chairman 
of the executive committee. For 11 
years prior to the formation of 





LOWER SERVICE COSTS 


with the improved AQUA 


‘sox. LOCATOR! 


BOX 


Customers Happy 


v) 
NO WIRES, BATTERIES or SWITCHES— 
simple, powerful magnetic action, factory 
adjusted to YOUR geographical location 
assures unfailing results! 


NO NEEDLE SPINNING—exclusive electric 
braking action saves you time! 


NO STOOPING—easy top-view reading! 
RUGGED—compact, accurate, convenient! 


GUARANTEED—to function regardless of 
weather, surface or ground cover! 


NATION'S MOST WIDELY USED LOCATOR! 


15-DAY FREE TRIAL—No money! No obli- 
gation! You be the judge! 


ORDER NOW- Wire or Call 
© Kirby 1-4200 collect < 


AQUA SURVEY & INSTRUMENT CO. 


2016 Leslie Ave., Cincinnati 12, Ohio 


Ww. J. Altpeter 
SoCountie 


Tube Turns Plastics in 1954, Mc- 
Laughlin headed the engineering 
service of Tube Turns Division. 


FRANK A. SMITH is manager of 
the Atlanta, Ga., district sales office 
of Consolidated Electrodynamics 
Corp., Pasadena, Calif. He suc- 
ceeds VINCENT M. MEAGHER JR., 
recently named CEC marketing 
manager for transducer products. 


W. K. VENATTA has been named 
manager of Oronite Chemical Co.’s 
manufacturing department. Venat- 
ta, who will headquarter in San 
Francisco, has been manager of the 
company’s Oak Point, La., plant for 
the past two years. 


Several men have been promoted 
in Southern Counties Gas Co.’s 
general office sales department. W. 
J. ALTPETER was named to the new 
post of staff representative, builder 
promotion. Succeeding him as staff 
representative, appliance merchan- 
dising is E. G. Croom. H. E. 
WooDWORTH succeeds Croom as co- 
ordinator, new construction promo- 
tion. Woodworth formerly was in 
the company’s Harbor division 
sales department. 


MARVIN E. WHITE has been pro- 
moted to industrial sales manager 
of Ohio Fuel Gas Co.’s Columbus 
district. He is succeeded as Athens 
district industrial sales manager by 
HAROLD R. ROHR. 


ELMER W. CONE has been named 
sales agent for Kirk gas refrigera- 
tors for Kansas and western Mis- 
souri. 


CARRINGTON MASON was elected 
vice president in charge of opera- 
tions of Houston (Texas) Natural 
Gas Corp., succeeding the late E. S. 
George. Mason joined Houston 
Natural in 1949 as an industrial 
engineer, became acting general 
sales manager two years later, and 
executive assistant in 1952 
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| WRITE FOR CATALOG S-7 


i BONNE . 
“" SWEEPOLETS 


EDWARD E. STEVENSON has been 
Pat. Pend. 


assigned to the general sales man- 
ager’s staff of Peoples Natural Gas 
Co., Pittsburgh. Stevenson former- 
ly was sales and service supervisor 
for the Pittsburgh division with 
headquarters in Wilkinsburg. He 
will be in charge of the company’s 
gas appliance merchandising activi- 
ties with department stores 
throughout the Pittsburgh area. 


J. EDWARD ASHWORTH has joined 
Commonwealth Services Inc. as a 
general consultant in the Houston 
office. 


As part of its reorganization pro- 
gram, Elizabethtown Consolidated 
Gas Co., Elizabeth, N. J., has 
elected the following officers: 
HENRY ROHRS, executive vice presi- 
dent; GEORGE COON, vice president, 
operations; JOHN J. CRILLY, assis- 
tant vice president, operations; 
WILLIAM T. POTTER, vice president, 
accounting and commercial; JOHN 
KEAN, vice president, sales and 
public relations; and Harry L. 
GRAHAM, treasurer. W. S. POTTER 
is president and chief executive 
officer of the company. Rohrs, with 
the company since 1930, has been 
vice president and treasurer since 
1950. Coon has served as chief en- 
gineer since last year. Crilly, with 
Elizabethtown for 49 years, has 
been superintendent of production 
since 1935. 


A. P. Smith Manufacturing Co., 
East Orange, N. J., has promoted 
JERRY CAPRIO to manager of engi- 
neering and JOHN STEINEBACH to 
assistant plant superintendent. 


New technical service director 
for Girdler Catalysts, Louisville, 
Ky., is DUANE W. ALLEN .. . JOHN 
W. BENSON was promoted to assis- 
tant national advertising manager, 
RCA-Whirlpool major home appli- 
ances. He succeeds JOHN TRUX... 
Caloric Appliance Corp. named 
F. H. Moore sales representative 
for the state of Georgia. 
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..,are SWEEPING 


the pipeline 


industry 


SOL | 
WME AND TOOL WORKS 


(ANniie THE COST OF 


DITCHING 


witH AAI BNIR'A 


TRENCHERS 


You get more trench for your 
money — day in and day out — and 
at less cost with an Auburn. 
Thousands of Auburn owners have 
proved it. The Auburn has low 
initial cost. It’s virtually trouble- 
free; works in soil where others 
can’t; and, it requires only one 
man to operate it. The Auburn is 
rugged, but simple in design. It 
has fewer moving parts, less 
chance to break down. A unique, 
variable speed drive automatically 
adjusts the speed to changing soil 
conditions, and it will dig up to 
800 feet per hour. Trenches from 
6 to 14 inches wide and down to 
6 feet. Special bits are available 
for rock, shale, or frozen ground. 


ANBURN cea paauuc A: 


Tractor-mounted trenchers are avail- 
able for M-F Work Bulls, 1H Utility, 
John Deere Crawler and Wheel 


Auburn is the 
world’s largest 
producers of 


trenchers. Industrial, and Ford Tractors. 


Write for complete information and dealer's name 


ANIBNIRN MAXHINE WORKS. ING. AUBURN, NEBRASKA, U.S.A. 


ALLENTOWN, PA. 


We 
“By BA 


~ 


[, GEAR-PRAUUC 
the original Jeep-mounted 
trencher, and only trencher 
approved by Willys Motors. 
Available at Jeep Dealers. 


2010 SOUTH J ST. 
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Modern Methods 


WARRENGAS 
the ConcenTidled fuel 


Mobile Infra-red analyzer 
(IR units) are used to 
make your Heath 
Leakage Control Survey 
more complete. 
Auto-Test-Inserts 
(“A-T-I” 
in downtown areas, 


WARREN 
PETROLEUM CORPORATION 
LIQUEFIED PETROLEUM GAS DIVISION 


TULSA, OKLAHOMA 
s 


developed hy HEATH 
give you new Safety | 
Survey work to 
control leakage... 


” 
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units) used 


further improve the 


SALES OFFICES: 


FORT WORTH, TEXAS 
HOUSTON, TEXAS 
LOUISVILLE, KENTUCKY 
MIDLAND, TEXAS 
JACKSON, MISSISSIPPI 
ST. LOUIS, MISSOURI 
MEW YORK, NEW YORK 
OMAHA, NEBRASKA 


COLUMBIA, SOUTH CAROLINA 


TAMPA, FLORIDA 
LOS ANGELES, CALIFORNIA 
SRYN MAWR, PENNSYLVANIA 


Safety factor. 


Write for information 
about Heath Surveys 
to meet your special 


lesley Hills 81, Massact 











ALL-STEEL 
SERVICE BODIES 


O6hG 


FOR ALL 
1/2-,3/4 
1-TON 
TRUCKS 


and 





Each body electrically welded into one unit 
with bed reinforced. Sturdy and economical 
weatherproof compartments with re 
cessed paddle-handie door locks 
Write for literature on service bodies, line-con- 
struction bodies, side boxes, and King Winches. 


P.T.0.- driven King 
Winch on Willys Jeep 
FOR ALL WILLYS 
JEEPS, 4 WD TRUCKS 
AND 4 WD STATION 
WAGONS 
Power-take-off-driven 
King Winch models 
130) and 131) for CJ 
3B and older-model 
Jeeps, can be trans 
ferred to CJ-5 and 
C)-6 Jeeps noth 
ing extra needed 


A-11 King Winch on A-120 
(4 x 4) International truck 
There's a front - mount 
King Winch designed to 
fit needs 
2-ton through 
2¥2-ton trucks . pull 
ing capacities 8,000 
to 19,000 Ibs 
King Winches for International trucks available 
through International dealers 
Koenig cabs and King Winches for Willys vehicles 
available oa © Willys dealers 


of 


IRON WORKS, INC. 


P. O. BOX 7726 HOUSTON 7. TEXAS 
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PROTECT 
mains, meters, 
pipes, equipment, 


and appliances with 


Wn a One 


Dielectric Fittings or 


Dielectric Bushings 


Stop electrolysis by insulating connections 
with MAYCO Dielectric Fittings or Dielectric 
Bushings. Bushings are toughest PLASKON 
nylon with extra-heavy “hex” gripping surface 
(on most sizes)...withstand pressures to 1000 |bs., 
temperatures to 300° F. Sizes to 2” for gas, 
plumbing, heating installations —wherever 
dissimilar metals are joined. Order from your 
jobber or write 
MAY PRODUCTS, INC. 
GALESBURG, ILLINOIS 
Moanulacturers of MAYCO Dielectric Fittings 
— MAYCO Water Softeners 


Deaths 


ALLEN D. MACLEAN, chief engi- 
neer of the Superior Meter Co., 
died recently from a sudden heart 
ailment in Punxsutawney, Pa. A 
well-known and highly respected 
figure in the gas industry, Mr. Mac- 
Lean was a creative and experi- 
enced engineer and the author of 
articles in past issues of GAS Mag- 
azine. He joined Superior Meter, 
Neptune Meter Co., subsidiary, in 
1955 as chief products engineer. 
He became chief engineer in 1956. 
Before joining Superior, Mr. Mac- 
Lean was chief products engineer 
of the Mueller Co., Decatur, Ill. In 
1926, he joined Pittsburgh Equita- 
ble Meter Co. as chief engineer 
and was later made a vice presi- 
dent. He also was associated with 
Chaplin-Fulton Manufacturing Co. 


LEO A. MAYO, controller of the 
Connecticut Light & Power Co. 
since 1954, died recently in Hart- 
ford. He began his utility career 
with the former Waterbury Gas 
Light Co., which became part of 
CL&P in 1931. He held posts as an 
auditor and purchasing agent and, 
in 1929, became supervisor of cus- 
tomer accounts. In 1951 he was 
named to the new post of director 
of methods. He was elected con- 
troller in 1954. 





GAS PROMOTION 
ENGINEER 


Engineering degree with at least 
two years of experience (or equiv- 
alent appropriate experience if no 
degree is held) in the industrial, 
commercial and central house heat- 
ing, air-conditioning and miscella- 
neous appliances, covering gas 
sales, engineering, supervisory in- 
stallation and service. Must be 
thoroughly experienced in prepar 
ing heating and air-conditioning 
surveys and selling gas equipment 
for the promotion of gas sales, on 
the Northwest gulf coast of 
Florida. 
Starting salary, 

$452 ranging to $544 per month 


Send full resume. BOX 85, 
GAS MAGAZINE 


198 S. Alvarado St., Los Angeles 57, Calif. 














The R. W. STAFFORD CO. 
GAS CONSULTANTS—ENGINEERS—CONSTRUCTORS 


Natural Gas Conversions 
Plant Management and Operation 
Peak Shaving and Standby Plant 
Accident and Insurance Investigatior 


EVANSTON, ILLINOIS 
2944 Grant St.— Phone UNiversity 4-6190 
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- : PIPELINE 
FLOW TESTS 


evaluate cleaning and internal coating 








For the Pipeline Industry. . ; 





the big news for 1959 is 


JOHNS-MANVILLE FIBER GLASS 


With L-:O-F Glass Fibers Company 
joining the Johns-Manville family, your 
J-M representative can now supply a 
complet line ot file I glass pipe Wraps 
to reinforce and protect underground 
pipeline enamels against damage. 

For inner reinforcement of enamels—iin- 
bed porous J-M Blue Flag fiber glass mat 
in pipe enamel 
cracking 


. Strengthen it against 
soil-stress and backfill damage 
just as steel rodding reinforces 
Uniformity of pores 
through the 
holidays. 


concrete 
allows enamel to bleed 
mesh quickly, minimizing 


For outer enamel protection—hitumen- 
coated J M Duramat fiber glass mat, rein- 


forced with parallel strands of fiber glass 
yarn, gives enamels the tough, durable 
shield they need against earth loads, soil 
movement, handling and backfilling. Inor- 
ganic glass fibers do not absorb or convey 
momsture. 


For wrapping joints and fittings — hand- 
applied J-M Duratape and Duramesh meet 
varying conditions. For hot wrapping, 
tough, pliable Duratape joint wrap —fiber 
glass mat plus heavy coal tar or asphalt 
coating — provides a strong high-dielectric 
barrier against corrosion. For cold wrap- 
ping, Duramesh porous fiber glass mesh— 
coated with asphalt-resin or coal tar—rein- 
forces standard coatings, helps prevent 
cri king and holiday Se 


\ 


—— 


Ti | | 
‘ 


In the pipeline industry, as in many 
others, buyers of fiber glass products 
will now be served by an enlarged staff 
of Johns-Manville sales and technical 
personnel operating out of 56. sales 
offices . . . by expanded distribution 
facilities ... by the addition of 7 strate- 
gically located plants and by expanded 
research and product development of 
fiber glass products. 


Call your Johns-Manville representa- 
tive or write to Johns-Manville, Box 14, 
New York 16, New York. In Canada, 
565 Lakeshore Road East, Port Credit, 
Ontario. 


JOHNS-MANVILLE JM 
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Se ee rence oe 


ipeline flow tests 


Preface 
SERIES of flow tests was performed on an 
A 11.896-mile section of 24-in. OD x .250-in. WT 
pipe. A range of flow rates was established, from 150 
MMcefd to 450 MMcfd, in increments of approximately 
50 MMcfd. The purpose of these tests was to dis- 
cover if interior cleaning or interior coating had any 
effect upon the deliverability of a natural gas pipe- 
line. This was a joint project, being conducted under 
the auspices, and with the financial assistance of the 
following organizations: 
Texas Gas Transmission Co. 
Lone Star Gas Co. 
Transcontinental Gas Pipeline Co. 
Humble Oil & Refining Co. 
El Paso Natural Gas Co. 
Trunkline Gas Co. 
Coast Paint and Lacquer Co. 
Pipe Cote Service Corp. 
Northern Natural Gas Co. 
Tennessee Gas Pipeline Co. 

The section that was examined has been in normal 
continuous service in the Tennessee Gas Pipeline Co. 
system for 10 years. The downstream end is adjacent 
to measurement facilities previously used by the 
AGA in another, completely different project which 
required accurate gas measurement. This section had 
been placed in service after being cleaned by one wire- 
brush type pig. There had been no occasion to run any 
further cleaning pigs during the following years of 
service. 

There is only a slight change in elevation between 
the upstream and downstream ends. The portion of 
pipeline contains 79 wrinkle bends, 81 per cent of 
which are between 4 and 6 degs. All of the gas pass- 
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By C. H. KLOHN 


evaluate cleaning and internal coating 


Initial tests on 24-in. line 
tend to prove value 


Tennessee Gas Pipeline Co. 


ing through this section has been dehydrated, and a 
large portion has been processed by gasoline plants, 
which have removed the heavier hydrocarbons. It 
was necessary to install a 24-in. crossover to the inlet 
header at the measurement site. This crossover was 
teed at both ends and a 24-in. full opening valve was 
set in the crossover. It was also necessary to weld 
two taps in the transmission line for measurement of 
temperature and pressure. The taps were placed well 
away from the nearest fittings. The upstream tap was 
installed 50 ft downstream of some 16-in. crossover 
assemblies, and the downstream tap was set 32 ft 
upstream of the 24-in. crossover. 

The project was organized in three phases: 

Phase 1: The section was tested after 10 years opera- 
tion. 

Phase 2: The section was cleaned with two separately 

run wire brush type pigs. The section was 
tested after cleaning. 
The section was cleaned and coated. Two 
wire brush type pigs were used in the clean- 
ing, and then a 3000-gal. plug of methyl 
ethyl Ketone was used as a detergent. The 
line was then coated with an epoxy coating. 
The section was tested after coating. 

It is well known that the present gas flow formulas 
are based upon certain premises which do not always 
occur. For use in the solution of the many and varied 
problems that arise in the operation or expansion of 
gas transmission facilities, the engineer must make 
an estimate of deliverability. To do this, he needs to 
know the limitations of the formulas and an accurate 
correction factor to correct for the inefficiency of the 
formula. To determine the feasibility of ammonia 
displacement as one of the ways this factor may be 
obtained, tests were performed in Phase 1 and 
Phase 3. 





Summary 

Pireine deliverability was increased by approxi- 
mately 5 to 10 per cent depending upon the rate of 
flow. This is broken down to a nearly constant 4 per 
cent increase directly attributable to the cleaning 
operation of Phase 2 and an additional 1 to 6 per cent 
directly attributable to the work done in Phase 3. 

Apparently, the test results of pipe in operational 
use are somewhat different than those obtained under 
laboratory conditions. A “practical” smooth pipe law 
to correct for this difference is suggested: 


l 
3.84 log Na V f 


. 


The three most common flow equations used by the 


Testing 


¢ Procedure 


A TEST consisted of reading deadweight gauges, 
barometers, gas flow temperatures, orifice meter chart 
differential, and atmospheric temperature every five 
minutes for a period of 20 minutes. From five min- 
utes to an hour after the first five readings were 
complete, at least one more set of 5-minute readings 
were obtained as a check before changing the flow 
rate. High water manometers were also 
read every five minutes during most of the tests as a 
check on the orifice meters. 

Each of the figures in Tables 1, 2 and 3 represents 
an average of the five 5-minute readings. 

Specific gravity was obtained once during each flow 
rate using an ACME gravity balance. If the test 
period for a flow rate required longer than three 
hours, specific gravity was determined again. To ex- 
amine the continuity of gas quality throughout the 


pressure 


TABLE | 


gas industry are the Weymouth, Panhandle A and 
Panhandle B. Figs. 8, 9 and 10 are included in this 
article to illustrate the relative differences between 
the formulas. The deviation factor is present in the 
orifice meter calculations in Figs. 8, 9 and 10, but is 
not present in the Panhandle A or the Weymouth 
equations. 

It is felt the results of the ammonia tests show 
that the calibration of the method depends upon the 
condition of the interior and the rate of flow. It also 
seems reasonable to assume that it is dependent upon 
distance. Fig. 12 is a graph of the results of the am- 
monia tests. However, participants in the AGA NB-13 
Pipeline Committee have concluded that the ammonia 
rates do not depend upon (a) interior pipe condition, 
(b) rate of flow, or (c) distance of ammonia travel. 


three phases, water dew point and hydrocarbon dew 
point were observed once during each flow rate. In 
addition, two gas samples were taken at random 
during each phase for analysis and deviation tests. 

Tests of this type depend upon absolute control 
over the immediate area, and the cooperation of oper- 
ating and testing personnel. This was accomplished 
by constant radio contact and periodic time checks to 
assure simultaneous readings at the separated loca- 
tions. 


¢ Establishing flow rate 


Increasing the flow through the section over normal 
operational flow was accomplished by pinching or clos- 
ing MLV 6-3 and/or MLV 6-1 (see Fig. 1). Decreas- 
ing to less than normal operation was accomplished 
by pinching the outlet valve at the measurement site. 
All crossovers were opened at MLV 5 and downstream 
crossovers were opened at MLV 6. Pinching or closing 
was done slowly in order to stabilize the immediate 
pipeline system more quickly. After the differential 


Summary Sheet—Phase 1 





Start- 
P, Ps 
PSIA PSIA_ dp. 


ing 


Date Time temarks 


731.17 
730.91 


713 
713 


56 


40 


0.30 
30 


191 
191 


06 
18 
735.24 
734.88 


708 
708 


96 
50 


16 


.29 35 
5.99 


9 
2 
29 «235 


693.38 27 
691.46 
691.40 


61 
91 


Pd 
vt 


655 
653 
653 


274.20 
273.38 
274.53 


97 
27 
7 


«/ 


714.08 
713.19 


656 
654 


10 
91 


342 
342 
719.64 
719.13 


645 
644 


19 
86 


389 

388. 
730.83 
730.32 


639 
638 


62 
90 


430 
430 
731.33 
731.47 


716 
716 


78 
91 


29 


29 


174.5! 
174 


Qm 
MMefd 


G 


603 
603 
596 
596 
.594 
594 
.594 
595 
595 
595 
595 
597 
597 
.596 
596 


Darcy 
Co- 


[1 
y - efficient 
Nr xX 1073 f f 


Average 
I Viscosity 
f M x 10° 


1.1074 
1074 


002552 
.002533 


90 
90 


8,560 9 80 


8 566 


01021 
01013 


1030 
1030 


.002549 
002539 


90 
90 


10,414 
10,451 


01019 
01015 


0967 
0967 
0967 


.002525 
.002519 
.002516 


80 


1: 01010 
80 1: 
1: 


9 
9 
9 


7 
21 92 01007 
72 01006 


’ 
’ 
, 


0985 
0985 


002525 
002537 


15,311 
15,303 


01010 
.O1015 


0995 
0995 


.002516 
002512 


17,374 
17,361 


.01006 
01005 


1.0993 
1.0993 


.002515 
.002518 


19,311 
19,310 


.01006 
.01007 


1.1031 
1.1031 


.002548 
.002565 


.01019 


7,730 
7,707 01026 
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TABLE 2 Summary Sheet—Phase 2 





Darey 
Start- Average MN F%,. 
ing P, P, Qm : 4 l Viscosity y = efficient 
Time Remarks PSIA PSIA dp. MMsefd } , , ] f M x 108 Nr x 1073 f f 


11:35 736.39 720.04 .29 192.73 : 75 1037 002362 
12:10 736.55 720.24 192 . 9 a ‘ 1037 002349 


9 8,560 20.58 09451 
89 8,572 20.64  .009398 


2:30 739.08 714.95 237 : g . 1037 002309 
3:00 - 738.47 714.31 238 74.5 75 1037 002308 


90 10,499 20.81 009236 
90 10,504 20.82 009229 


742.59 706.62 5 g : 1040 002297 
742.77 706.30 .2¢ : § : 1040 002315 


90 12,911 20.87 OO91S86 
90 20.79 009257 


707.42 653.22 
706 .< 652.18 


0977 002293 
0977 ~=—.002290 


20.89 009171 
OO OO09158 


~I-] 


CW 


~J «J 


708.66 640 
~ 708 . 639.62 
unstable 718.57 639.72 
unstable 693.67 618 
unstable 692.15 617 


0978 002290 
0978 002287 
.0985  .002251 
0944 002244 
.0944 002245 


90 009158 
91 (009145 
O08 009005 
11 (008975 
11 008980 


~3 <3 -3 <3 ~7 
bo to tO bo tO 

ouw 
“J «3 -j -] =) 


708 | 
710.7 
710 


1.1017 = .002435 
1.1017 002398 
1.1017 002394 


27 ~—«.009740 
6,736 20.42 .009592 
6,715 20.44 .009576 


ray 





TABLE 3 Summary Sheet—Phase 3 





Darcy 
Start- Average 1 Co 
ing P, P, Qm v Te l “osity efficient 


Time temarks PSIA PSIA dpe MMsefd } ) F 2 f M x 106 Nex 10 f f 


726.82 709.50 29 202.82 002256 


726.18 708.84 29 «203.16 5s 002247 
726.05 708.57 29 «203.14 597 002266 


9,054 21.05 009024 
9,069 21.10 OOSYUR7 
9,069 21.01 Q09064 


67 705.34 29 «239.22 597 002186 
46 704.83 29 239.86 002207 


10,666 21.39 008746 
10,721 21.28  OO8S829 


~JI *1 


88 696.98 29 «297.01 597 002128 
696.12 29 298.75 002130 


13,276 21.68 .OO8511 
13,354 21.67 008519 


706.92 200 002254 
708.11 .29 200 002234 
708 . 55 26 200 002231 


8,906 21.06 OO9016 
& 903 21.16 .008937 
8,907 21.17 .008925 


y 667 350 } 002111 15,708 21.76 008442 


15,704 21.78 .008430 


-A 
2-AR 716.29 666 2¢ 350 ; 002108 


2-B : 720.; 661.16 386. 4: } 002072 
2-BR 720.35 660.80 29-387 ; 002080 


17,318 21.96 _OOS2S88 
17,344 21.92 .008319 


2-C 2 2:5 . 2% 650.48 ‘ 428 ) 5 002060 
2-CR ; ~. 2: 650.43 2 431 7 5 002054 


19,248 22.03 008242 
19,421 22.06  .OOS218 


2-D 2 — 3 640.68 2 485 } 7 002018 
2-DR 73 639.93 2 487 7 001998 
2-DRI1 : 639 .37 ‘ 486 5 002001 


21,844 22.26 =. OUS069 
21,905 2.37 .007990 
21,847 29 35 =. OOS002 


~ssus 


7,388 20.72 .009316 
7,391 20.68 009355 
7,402 20.66 .009371 
7,386 20.66 009372 
7,360 20.76 009277 
7,357 20.78 .009266 


3-A 2-14 — : 3 712.50 29°—«165.6: ) 002329 
3-AR - 2 713.11 29 «165 ; 002338 
3-AR1 - a 713.73 29 165.7 ¢ 002342 
3-AR2 25.95 713.98 29 165 i if 002343 
3-AR3 - 25.; 713.52 29° «165 5s } i 002320 
3-AR4 3:55 a 713.41 29 164 ) if 002317 
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ORIFICE METERS ————” 
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a 
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PINCHED OR CLOSED 
TO INCREASE FLOW 








Fig. |. 


was stabilized (by observing orifice meter charts) an 
additional one to two hours was required for thé 
pressures to stabilize. 


Definition of stabilization 
The word stability, as used in this report, is sub- 
ject to definition. Perfect stability (steady state) 
next to impossible to attain in a transmission system, 
therefore arbitrary limitations on the 
amount of change of differential and pressure. 

If orifice meter differential was changing at a rate 
of no more than 0.4 in. 
at MLV 5 MLV 6 were changing at no more 
than 0.1 psi in 5 minutes, with the pipeline pressure 
differential remaining nearly constant, the line was 
considered stable, and testing was begun. 


is 


were _ set 


in 20 minutes, and pressures 
and 


During a 
few of the tests at the higher flow rates, these limita- 
tions were slightly exceeded. 

The of and differential were 
far below the arbitrary maximums during all of the 
tests at the lower flow rates. A forced change in gath- 
ering system operation produced a very high degree 
of instability during Phase 2. This occurred when 
trying to attain a rate of 450 MMcfd. The data taken 
during this instability are reproduced in Table 2 for 
those who wish to treat it for confirmation of some of 
the published literature on transient flow. 


variations pressure 


Measurement of the Variables, 
Description and Discussion of Apparatus 


Gas measurement 


‘ 
I IGURE 1 shows a schematic of the test area. By 
pinching or closing the proper valves, the flow through 


114 


Schematic of test area. 


the test section could be increased or decreased. Eight 
meter runs of 10.050-in. ID pipe were available for 
gas measurement. A 6.400-in. orifice plate was used 
in each of the runs throughout all of the tests. A 


TEMPERATURE RECORDER 
OR DIAL inte. 


DEAD WEIGHT GAGE 
5/16 STEEL TUBING-—_. 


‘ 


PACKING GLAND = NEEOLE VALVE 


Ww aw 
1/2" PIPE NIPPLE~ 7 


BLIND FLANGE — 

TAPPED 1/2" .. \ 

2" PLUG VALVE~ = FLEXIBLE 
TUBING— 


4 


2"x 4" REDUCER———> 


TASTE 


a” PpIPE——> 











a"x 26" WELO —._ J _ 


SADDLE 7 « 


LOWER END OF TUBING SEALED 


Fig. 2. Temperature and pressure measurement apparatus. 
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40-in. differential was arbitrarily selected as a neces- 
sary minimum in order to maintain a high degree of 
accuracy in the measurement calculations. These con- 
siderations determined the number of runs to put in 
service for any given flow rate. 

The inlets and outlets of the meter runs are mani- 
folded to “doughnut” headers. This type of piping 
arrangement is probably the best practical way to 
attain a flow distribution closest to equality. For cal- 
culations, orifice meter differential was read from 
the charts and pressure was read by dead weight 
gauge. Gas temperature was taken by thermometer 
in mercury filled thermowell located a few feet down- 
stream of one of the orifice fittings. 

High pressure water manometers were filled with 
distilled water and colored with a liquid of specific 
gravity equal to 1.00, or were filled with a colored oil 
of specific gravity equal to 1.00. Standard mainte- 
nance procedures were applied to all measurement 
equipment. 


¢ Pressure 

All pressures were determined with dead weight 
gauges. These gauges were checked and calibrated 
by the manufacturer just prior to the tests. How- 
ever, the manufacturer’s oil was removed and a 
lighter (20W) oil substituted to attain better sensi- 
tivity in the cool weather encountered. The dead 
weights were then calibrated against each other. This 
was done three times during the tests, and no correc- 
tive measures were necessary. 


300 400 


= 
© CNGA 35 


PRODUCER: __T-G.T- 


LOCATION: ___Refugio Test Site 


STATION NUMBER (COLS. 1-6):__V #6 
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SP. GR. (BAL.) 

SP. GR. (CALC.) 
BTU (DRY) ** 
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Refugio Efficiency Tests. 


Special Sample. 


DATE —_<— 
TEMPERATURE 
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Aw 





500 600 


GAUGE PRESSURE PSG. 
Fig. 4. Supercompressibility tests. 
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sample analysis. 


From Refugio Test Site 





o¢| Upstream Meter Run 
SPECIFIC GraviTy___0.597_| pressure —220,_rsi 
© aun 4094 TEMPERATURE [0° oF 


DEW POINT 
WATER 1 
HYDROCARBON 


We5 oF 
11-20-58 


oF 








700 800 900 





Normal precautions were taken during the tests; 
such as checking for gas leakage, levelness and stabil- 
ity, and shielding from wind and weather. The 
gauges were read to the nearest 0.05 psi. 

Aneroid barometers were used to determine atmos- 
pheric pressure. These were checked against a certi- 
fied column of mercury three times during the tests. 


¢ Temperature 

Fig. 2 shows how gas flowing temperatures were 
obtained. A piece of 5/16-in. steel tubing, sealed at 
the lower end, was pushed into the center of the gas 
stream through a packing gland. A thermocouple, 
which had previously been calibrated against a cer- 
tified thermometer, was inserted in the tubing. 


¢ Gas gravity 
Specific gravity was determined with an ACME 
balance. There is some difference of opinion as to 


the absolute accuracy of this method. Fig. 3 shows 
a typical gas sample analysis. It may be seen that 
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DYNAMIC VISCOSITY OF A 
.595 GRAVITY 
NATURAL GAS 


(CALCULATED PER CARR, KOBAYASHI, BURROWS) ~ 


i AIME 297-G jj 


iw 
+ @ 
io 
a 
ne 
z 
oe 
sas) 
TT > 
e 
a 
° 
eo 
+2 
i> 


+ TEMPERATURE °F $2 


calculated specific gravity differs from measured spe- 
cific gravity by approximately 1 per cent. It is also 
true that expert operators of the balance will differ 
by as much as 0.5 per cent. Therefore, the Q,, as 
stated in Tables 1, 2 and 3 have a possible error of as 
much as plus or minus 0.5 per cent. However, Q,, 
inversely proportional to the square root of specific 
gravity. Thus the term Q,, ?G eliminates any error. 
Since equation (12) contains this term, the resis- 
tance coefficient, f, was not affected in any way by 
an error in specific gravity determination. This means 
that it is necessary to assume a constant specific 
gravity throughout the 20-minute test period. It 
would take a period of time for a certain particle pass- 
ing the inlet of the test section to reach the orifice 
meter. This time lag varied from approximately 85 
minutes at the low rate of flow to 28 minutes at the 
high rate of flow. For this period of time, it is be- 
lieved that constant specific gravity is not an unrea- 
sonable assumption. 

A changing specific gravity would of course mean 


is 
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that Q,, and f would have to be calculated using dif- 
ferent specific gravities. 


¢ Supercompressibility 

There are many names for this phenomenon. Basi- 
cally it is a factor to adjust for the deviation from 
the ideal gas laws. Tests were made on each of the 
six random samples with a Burnett apparatus which 
was modified to maintain extremely close control over 
bath temperature. Fig. 4 shows typical results. It 
indicated that either CNGA 354 or AGA 8 tables were 
sufficiently accurate for use in the range of tempera- 
tures and pressures stated in Tables 1, 2 and 3. Since 
Q,, is inversely proportional to the square root of Z, 
the Q,, as stated in Tables 1, 2 and 3 may be in pro- 
portionate error. Since gas pipeline flowing tempera- 
ture was very close to orifice meter gas temperature, 
any error in the calculation of f by using the tables 
was minimized, since equation (12) contains the term 
Q,, 22. 


¢ Viscosity 
The viscosity shown in Tables 1, 2 and 3 was not 


measured. I believe the method of Carr, Kobayashi 
and Burrows’ is sufficiently accurate for this deter- 
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Fig. 6. Ammonia injection apparatus. 
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mination. Fig. 5 was developed by this method, and 
was used in determining gas viscosity. 


¢ Gas quality 

Fig. 3 contains information about one of the six 
random samples. Gas analysis was accomplished by 
low temperature fractional distillation (Pod Column). 
Components of the samples remained fairly constant, 
methane and ethane varying by only a few tenths of 
1 per cent, and the heavier ends by a few hundredths 
of 1 per cent. Carbon dioxide was fairly constant at 
less than 0.3 per cent, thereby not appreciably affect- 
ing viscosity or the supercompressibility. Water and 
hydrocarbon dew points were obtained with the ap- 
paratus approved by the Bureau of Mines. A sum- 
mary of these is shown in Table 4. 


¢ Displacement measurement 


Figs. 6 and 7 show the injection and detection ap- 
paratus. High pressure nitrogen was used to inject 
3 to 5 lb of anhydrous ammonia into the gas stream. 
The injections were accomplished quickly by means 
of a %-in. quick opening plug valve. The detection 
solution was dilute hydrochloric acid with a pH of 
5.5, and Brom cresol purple as an indicator. Methyl 
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Fig. 7. Ammonia detection apparatus. 





TABLE 4. INDICATIONS OF GAS QUALITY 





Pressure 


Water Content Hydrocarbon 
. PSIA 


Phase Test No (/MM DD. 3. 


l - 2: 51 710 
‘ 16) 705 

50 650 

14 650 

5d 640 

1S 635 


14 715 


715 
710 
700 
650 
635 
635 
O15 
705 


705 
700 
695 
700 
660 





alcohol was added to protect the solution from freez- 
ing. 

Stop watches were used at the injection and detec- 
tion points. Normal procedure was to start both 
watches by radio “count down.” Then, exactly one 
minute later, the injection took place. 

This method and apparatus was checked by timing 
a 20-ft travel distance several times. It was discov- 
ered that the error inherent in the apparatus is ap- 
proximately one second. Other experiments showed 
that, over longer distances (10-20 miles), a lower pH 
indicated a longer travel time. The discrepancy in 
travel time is approximately 7-10 seconds per 1.0 dif- 
ference in pH. During the tests, color change was 
abrupt and complete in all but one test run. Special 
care was taken to coordinate the testing, and “dis- 
patch” the ammonia so it would not contaminate any 
of the gas samples, or interfere with specific gravity 
determination. 


Discussion of Calculation Methods 


NecLectinc the change in kinetic energy, the 
equation for the resistance coefficient for a horizontal 
pipeline has been expressed! as: 


13780 Ty? (P2 P.?) dé 
QP WGTZL 
where resistance coefficient, dimensionless 
temperature base, °R 
pressure base, psia 
initial pressure, psia 
final pressure, psia 
internal pipe diameter, inches 
flow rate, sef/hour, measured at Pg and Tg 
specific gravity of gas (air = 1.0 
average flowing temperature, “R 


pipe length, feet 


Z = average compressibility factor, dimensionless 

Weymouth? derived essentially the same equation 
from Unwin*, except for dimensions. The main differ- 
ence is that Weymouth assumed ideal gas laws, hence 
his equation does not contain the Z term. 

The resistance coefficient that is normally used out- 
side the gas industry is calculated by the Darcy-Weis- 
bach equation: 

2.Dh 
LY? 
where g = acceleration due to gravity ft /see /sec 
h = loss, feet of head 
v= velocity fect per second 

Equation (1) may also be derived from equation 
(2), but there will be a difference in the constants. 
This difference resolves of the fact that the Unwin 
formula contains hydraulic radius as a term, and the 
Darcy Weisbach contains pipe diameter. Since the 
hydraulic radius of a pipe is equal to d,/4, then: 


i 11 


Assumptions Made in the Calculations 
No change in kinetic energy 
The effect of the change in kinetic energy in the 
larger diameter pipes at economical flow rates is neg- 
ligible. The maximum effect on the resistance coeffi- 
cient was only 0.1 per cent. 
Isothermal flow 
The test site is located midway between two com- 
pressor stations that are approximately 90 miles 
apart. Being 45 miles from the discharge of the first 
station, the gas had a chance to approach ground tem- 
perature, and remain fairly constant. The maximum 
change between upstream and downstream gas tem- 
peratures was only 2.5 deg F for any flow rate. 
Constant compressibility factor 
The maximum variation in compressibility was ap- 
proximately 1 per cent, occurring at the higher flow 
rates when there was a large pressure differential. 
Correction for change in elevation 
Letting 
13780 Td? 
Q?PweGTZ 
and restating equation (1) 
K (P? 
L 
Then the differential equation, of which (3) is a 
solution, is: 
fd. 


pdp = - 
2k 


A uniform pressure gradient can be assumed with- 
out introducing any appreciable error, as long as the 
flow remains isothermal (or nearly) and the pressure 
differential (dp) remains a small percentage of P 
(say, 10 per cent or less). Then (4) may be solved as 
a difference equation and it can be stated: 


L = dL 5) 
= P; 7 P, 


9 


(6) 
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Since equation (1) assumes a horizontal pipeline, 
dp is the pressure differential resulting from fric- 
tional resistance only. The pressure differential re- 
sulting from change in elevation must be considered. 


Let dpe = change in pressure due to change in clevation 
dpm = measured change in pressure, (P; — P2) 
Then 
dp dp dpe (the line is gradually sloping uphill) — (7) 


Substituting (5), (6), and (7) in (4 


(- ; t) i 


Letting HL = the change in clevation (ft 
W specifie weight Ib /ft 

WH .0763 GP 520 

144 144 TZ 14.696 


Substituting (6) in (9 
P+P 
dy 00938 GH :) 


8S) and rearrenging: 


+ P2\ 13780 Tred? 
——— coe t! 
rZ / QPwGTZL 


ise 


? 
i 


1 


in this report: 


expressing Q,, as MMsefd 


‘onstants in (11) results in the final 
equation: 


P, P 
1.0847 (P; + P lp -P 163966 ( + 41 
l \ TZ 
6 


Qi2GTZ 


9 


4 


Correction for position of deadweight gauges 

The deadweight gauges were read on top of the 
ground, setting on a tripod. Both upstream and down- 
stream pressures were taken at a point approximately 
8 ft above the pipe. Hence, the weight of a column 
of gas 1 sq in. in cross-section and 8 ft high, plus the 
atmospheric pressure, was added to the deadweighted 
pressure. 


GPi.2 


Zi.2 
Reynolds Number: 


WDV 
M 
specifie weight Ibs /it 
pipe diameter, ft 
velocity, ft/see 
dynamic viscosity, lb/see | 
W = 2.6998 wad 
T; 
tf 1,000,000 Q,,.TZP RX 12? 
: 86,400 d?2PT., 
QuTZP 


PPT, 


9122 l 
Substituting 
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GP 2122.1 QaTZPa d 


TZ 12PT 12 
Nr =— ha 


2.6998 


For use in this report: 
Pp = 15.025 psia 
= 23.5 in. 
Ts = 520 °R 
GQmn 


Nr - .587 eT 


Ammonia Displacement Calculations 


ry 

I HE theory of ammcniadisplacement is simple. By 
obtaining pressures, temperatures, gravity and com- 
pressibility factors at the upstream and downstream 
ends of a section of known pipe volume, the standard 
cubic feet of “stored” gas can be computed by Boyles 
and Charles law. Letting V, standard cubic feet 
per unit of length at any point and A 
tional area of pipe: 


cross-sec- 


PTs 
TZ Pp 
Then, by “marking” the upstream end of this cal- 
culated quantity, and observing the time required for 
the mark to travel to the downstream point, a flow 
rate is established. 
It has been found, from past experience, that dis- 


4 


placement tests cannot be conducted over a great dis- 


15 


tance with a reasonable degree of accuracy. And when 
tests are conducted where there is a large variation 
in temperature, the average V, is subject to consid- 
erable error when calculated by means of a 
‘Dove few 

However, if we assume a uniform variation of spe- 
cific volume over these short distances, the chances 
for considerable error are minimized. Then: 


T = travel time, minutes 
Go. x 16 TF 
V, Q 
nv 1440 L 


x d ( P, 
KX 144 \ TZ 


Then: 
Qm X 10° T Th 
1440L $$ 2Pp4 


3.927 Ta di? L ( P, 
: x 10 


r Ps 


For use in this report: 


LZ, 


62812.5 ft 














Youngstown Electric Weld Line Pipe 
is cold-expanded for higher strength. 
It lines up fast, lays fast to 


keep your construction costs low. 


This is why you'll find Youngstown pipe 


in so many major lines. 


Remember, Youngstown Electric 
Weld Line Pipe is hydrostatically 
expanded to uniform roundness. 

In this operation (see below), internal 
water pressure (A) forces the pipe 
(B) outward against the solid 

walls of a mantle (C). Cold-expansion 
provides a lighter, stronger pipe 

for carrying higher line pressures. 

As a result of this process, 
cold-expanded line pipe has increased 
field weldability. 


For particulars about Youngstown 
Electric Weld Line Pipe, contact 

our sales and field engineering offices 
strategically located throughout 

the oil and gas-producing country. 
The Youngstown Sheet & Tube Company, 


Youngstown 1, Ohio. 








T 
PIPE LINE “Ee” FACTOR VS FLOW RATE 
are BY PANFANOLE A FORMULA 


DEVIATION APPLIED 


| 















































t t 
| 


W RATE MMCFO aT i502 























FIG. 8. 


Discussion 
¢ General 

Experiments have shown that the resistance co- 
efficient is a function of Reynolds Number when the 
flow is laminar, or streamline. As the flow lamina- 
tions are broken, a family of curves develop. These 
curves of the resistance coefficient are a function of 
Reynolds Number and the relative roughness of the 
pipe. 

The relative roughness is a dimensionless ratio of 
interior surface roughness to pipe radius. The lower 
limit of the resistance coefficient is termed the 
“Smooth Pipe Law.” 

As the degree of turbulence increases, the resistance 
coefficient departs from the smooth pipe law and be- 
comes a constant. It is then a function of relative 
roughness only. The family of constants is termed 
the “rough pipe law.” 

Experiments by Nikuradse® laid much of the 
groundwork for present day methods of analysis. 
However, Nikuradse created an artificial roughness 
of the interior by using uniformly screened grains of 
sand, and experimented with rather small pipe diam- 
eters and short distances. Colebrook’? attempted to 
mathematically describe the transition from the 
smooth pipe law to the rough pipe law. The experi- 
ments of the Bureau of Mines! have shown that the 
transition from “smooth” to “rough” is much sharper 
than the Colebrook equation indicates. But again, 
small pipe diameters and short distances were neces- 
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sary for the Bureau of Mines tests. The question to 
be resolved by the Refugio tests therefore, was: Does 
the condition of the internal pipe surface have much 
of an effect upon deliverability in a large diameter 
pipe in commercial use? 

This question is answered by an examination of 
Fig. 11. The total increase in the transmission factor, 
which is directly proportional to deliverability, varied 
from approximately 5 per cent at a Reynolds Number 
of 7,000,000 to about 10 per cent at a Reynolds Num- 
ber of 18,000,000. As calculated by Tennessee Gas 
Pipeline Co. engineers using Nikuradse’s® rough pipe 
law, the roughness of Phase 1 was 912 microinches 
and Phase 2 was calculated at 520 microinches. Phase 
3 roughness could not be calculated since the trans- 
mission factor did not become constant, but the writer 
estimates (by continuation of Phase 3 curve) some- 
thing less than 180 microinches. 

Northern Natural Gas Co. engineers obtained aver- 
age roughness of 952 microinches for Phase 1, 573 
microinches for Phase 2, and 413 microinches for 
Phase 3. Northern’s computations are averages of all 
flow values for each phase. 

Actual measurement of the roughness would have 
required many separated measurements in order to 
assure a representative value. This was impractical 
because of the excavation and cutting required. No 
distinct line can be drawn to break down the increases 
which are directly attributable to the cleaning or to 
the coating, since a wire brush cleaning operation was 
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PIPELINE "E" FACTOR VS FLOW RATE 
CALCULATED BY WEYMOUTH EQUATION 
NO CORRECTIONS FOR ELEVATION OR DEVIATION APPLIED 
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FIG. 10. 


performed in both phases. However, the glass-like 
surface of some of the epoxies is well known, and it 
is a matter of conjecture as to how many wire brush 
pigs are necessary to attain this smoothness. 


¢ Smooth pipe law 

Close examination of Fig. 11 reveals that the tests 
indicate a smooth pipe law evolving a transmission 
factor about 4 per cent less than that of Von Karman. 
There are several reasons for this apparent dis- 
crepancy. In order of importance, they are: 


1. The characteristics of commercial use. The work 
of the Bureau of Mines was a valuable addition to the 
knowledge of flow characteristics. It showed that 
small amounts of liquid or solid material in the pipe- 
line had considerable effect upon deliverability. The 
bureau filtered all of the gas in verifying Von Kar- 
man’s equation for smooth pipe. 

Although the gas used in testing the 24-in. line was 
dehydrated, and a large portion processed by gasoline 
plants, it is believed there still was sufficient foreign 
material present to appreciably affect the transmis- 
sion factor. The writer believes that any unfiltered 
stream will produce similar results. Foreign mate- 
rial present in natural gas lines can include powdered 
desiccants, compressor lubricating oil, scrubber oils, 
valve greases, and condensate, to name a few. 


2. Bends. Another factor contributing to the dis- 
crepancy was the 79 wrinkle bends in the test section. 
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The bends would add some resistance to flow, lead- 
ing to an error. One way of correcting this error is 
to use “equivalent” length, rather than actual length. 
To obtain agreement between the Phase 3 tests and 
the Von Karman smooth pipe law would call for allow- 
ing 63 ft of additional pipe per bend, or 23 ft addi- 
tional per wrinkle. This may be far too much to allow, 
since the wrinkle is a depression of the interior, 
rather than an intrusion into the interior. 


3. Different roughness. The total length of the test 
section (between pressure measurement stations) was 
62,812.5 ft. Of this, 147.7 ft was not cleaned in 
Phase 2, nor coated in Phase 38. Operations were 
started 65.9 ft downstream of the upstream tap, and 
completed 81.8 ft upstream of the downstream tap. 
Thus, the test section presented two different sur- 
faces to the stream. Since this is only .23 per cent 
of the total length, it was not considered important. 


4. Possible error in viscosity. Viscosity was calcu- 
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More than two thousand 


EPON” resin internal coatings for 
give lower maintenance costs 


... plus 5% more through-put 


Eron RESIN-BASED internal coatings are making pipeline history 
right now . . . by lowering maintenance costs, speeding gas flow and 
minimizing the expensive annoyance of scale-jammed valves. 

Among the toughest, most durable plastics known to modern 
chemistry, Epon resin has an outstanding record in surface coatings 
that protect against corrosion, depositions, scaling and paraffin 
build-up. Enamels based on Epon resin have remarkable adhesion, 
excellent resistance to impact and abrasion, and the ability to 
withstand the attack of corrosive chemicals. 


The smooth, uniform surface of Epon resin internal coatings 
permits greater through-put, makes possible reduced compressing 
costs—and helps to deliver cleaner gas products. More than 2 
thousand miles of Epon resin-coated pipeline are in service, giving 
good performance under varying operating conditions. 

Easy-to-apply with specially designed interior coating equipment, 
Epon resin coatings cause less wear and tear on the pig . . . give you 
clean pipe on start-up. Old lines can be coated while still in place 
with specially developed underground equipment. Still another 
bonus —the bright surface of the Epon enamel coat reveals structural 
defects in the pipe that otherwise might be overlooked. 


Get complete information on this revolutionary pipeline development 
by contacting your nearest Shell Chemical office. 


EPON puts the power in paint 
SHELL CHEMICAL CORPORATION 
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6054 West Touhy Avenue 1578 Union Commerce Bidg. 50 West SOth Street 10642 Downey Avenue 
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miles in use! 


36-inch gas transmission pipe section being lined 
with Epon resin-based enamel which eliminates 
waxy build-up and greatly reduces effect of 
electrostatic corrosion. 


36-inch transmission pipe sections lined with 


Epon resin-based Copon made by Coast Paint 
and Lacquer Company, Houston, Texas. 


GAS—August, 1959 





aa " 


a 
o ! 


PERFORMANCE OF 11.696 MILES OF 24" 0. D. X .250 W.T. NATURAL GAS PIPELINE 
UNDER THE FOLLOWING CONDITIONS: 


PHASE | — AFTER IO YEARS OPERATION 


PHASE 2— AFTER CLEANING WITH 2 WIRE BRUSH TYPE "PIGS" 
PHASE 3 — AFTER COATING 


+++ 
++ 


3 
f 


TRANSMISSION FACTOR 


PHASE | 
i * PHASE 2 ¢ 
+ @ PHASE 3 


FIG. II. 


lated, not measured. However a fairly large error is 
needed to appreciably shift plots to right or left. 

5. Reduction in diameter. A calculation of the gal- 
lons of coating used shows an average 6 mil thickness. 
This reduction of diameter theoretically will affect the 
transmission factor by slightly more than 0.1 per cent. 


* Practical smooth pipe law 
The smooth pipe law of Von Karman and the Bu- 
reau of Mines states: 
1 : 4 
flog Ne V f —0.6 (19 
vf 
For practical application, the effect of bends and 
foreign materials may be taken into account by writ- 
ing a “practical” smooth pipe law. For extremely 
smooth pipe in commercial use, the resistance co- 
efficient of equation (19) can be assumed from the 
results to be approximately 92 per cent of the actual 
resistance coefficient. Thus, a “practical” smooth 
pipe law: 
i / 
= 4log Nr V .92f — 0.6 
V .92t 


which reduces to: 


1 {— 
—— = 3.84 log Nr V f — 0.5 (21) 
Vi 


The author suggests that this equation could be used 
for estimating purposes with more accuracy than 
equation (19). 


¢ Flow formulas 


It is beyond the scope of this article to discuss the 
different flow equations. However, as a basis of com- 
parison, Figs. 8, 9 and 10 are included in this report 
to show the effect of the change in roughness and the 
change in throughput upon the E factor of three of 
the equations in common usage. 


¢ Ammonia tests 


The ammonia injection tests were conducted with 
equipment and techniques developed by Tennessee Gas 
engineers in 1953, based upon the initial development 
of the method by Panhandle Eastern Pipe Line Co. 

Fig. 12 indicates that the rate of flow calculated by 
ammonia displacement increases with decrease in 
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Tennessee Gas Pipeline Company, a division of Ten- 
nessee Gas Transmission Company, uses a Fin-Pak 
regenerator at its Savannah, Tenn., compressor station. 
The station pumps 500,000 MCF every 24 hours seven 
days a week. Turbine exhaust temperatures is 950 F; 
maximum regenerator output temperature is 650 F. 
Operating pressure in the regenerator is approx. 50 Ibs. 


FIN-PAK HEAT EXCHANGER CUTS 


An Air Preheater Fin-Pak can 
pay for itself in approximately 6 
months on fuel savings alone. For 
example, a Fin-Pak with a de- 
signed effectiveness of 75%, in a 
gas turbine cycle at 6 to 1 pres- 
sure, and a turbine inlet tempera- 
ture of 1500°F, can cut fuel costs 
by 32%. And the improved com- 
bustion you get with a Fin-Pak 
reduces residual carbon deposits, 
cuts maintenance of other equip- 
ment in the system. 

Fin-Pak provides big installa- 
tion savings, too. It’s compact 
(takes less than half the space of 





tubular regenerators of identical 
capacity) and weighs 50% less 
than an equally efficient tubular 
unit — so it’s easier to erect and 
needs less expensive support 
structure. 

No maintenance is required, 
other than infrequent cleaning 


THE AIR PREHEATER 
CORPORATION 


60 East 42nd Street, New York 17,N. Y. 


FUEL COSTS 32% 


with compressed air. The Fin-Pak 
has short, straight-through pas- 
sages that facilitate cleaning. 


ONE LAST THOUGHT: A gas 
turbine station requires approxi- 
mately 80% less plant mainte- 
nance personnel than a station of 
equal capacity operating with 
diesels, steam turbines or gas en- 
gines. You can economize still fur- 
ther by incorporating a Fin-Pak 
in the gas turbine cycle. For com- 
plete details, call or write The Air 
Preheater Corporation. 











roughness. Or stated in another way, the smoother 
the pipe, the less the travel time of the ammonia. 
This indicates that the calibration is dependent upon 
the degree of turbulence. Gaseous ammonia has ap- 
proximately the same specific gravity as the gas, and 
will therefore mix readily and completely at the 
injection point. In traveling over a distance, how- 
ever, the dispersion of the ammonia is dependent upon 
distance and the velocity profile. The travel time is 
some function of the maximum velocity. 

The smoother the pipe, the less turbulence, and the 
velocity profile is more nearly parabolic. As flow or 
roughness increases, the profile flattens and the maxi- 
mum velocity approaches the average velocity. From 
the ammonia calibration graph, therefore, we can con- 
clude that the degree of turbulence for the high rate 
of flow in Phase 3 is slightly less than that for the 
low rate in Phase 1. It indicates that Phase 3 is about 
to begin an abrupt departure from the trend shown in 


Supplement to Report 
of Pipeline Flow Tests 


ApproxIMATELY 100 ft of pipe was removed 
from the test section on April 6, 1959. There was a 
two wrinkle sag bend in the portion removed. 

The interior of the pipe that was removed was ex- 
amined and found to be completely coated. A depth 
of 2 in. of dry coating lay in the lowest part of the 
sag, tapering off to a depth of about ys in. where the 
pipe was straight and more nearly horizontal. The 
extra thickness of coating was observed over approxi- 
mately 50 ft of pipe length (see Fig. 1-A). 

During the cleaning operations of Phase 2 and the 
cleaning and coating operations of Phase 3, every 
pig or plug was temporarily stopped at or near the 
area in which the pipe was removed. It is possible 
that this excess coating material was deposited while 
the plugs were stopped. The equivalent length of 
non-circular cross-section may be obtained in terms of 
circular cross-section by the following, in consistent 
dimensional units: 


APPROXIMATELY 100 FEET OF 


Fig. 11. This was the basis used in estimating the 
180 microinch figure previously discussed. 

From the results, it is reasonable to assume that 
injections of radio-active materials are subject to the 
same calibration. 
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A2H- 
Le = La HH 
Le = Equivalent Length 
La = Actual Length 
A Cross-Sectional Area 
H = Hydraulic radius 


Subscript ¢ refers to circular cross-section) 


A 2-in. deposit of material reduces the cross-sec- 
tional area by about 4 per cent and adds approximate- 
ly 12 per cent to the length. 

Thus, if it is assumed that the maximum depth is 
effective over half the distance of the tapered depth, 
the deposit of coating adds only 3 ft to the total dis- 
tance. 

A phenomenon was noted in the examination of the 
pipe interior. The walls of the pipe were “striped” 
parallel to the flow, with very fine lines of dust deposit. 
In the section of pipe where there was no additional 
thickness of coating, these stria were observed around 
the full circumference. They could easily be wiped 
clean, exposing a slick surface of coating under- 
neath. P| 
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Building an 
extra high 
pressure line 
in Mexico 


By F. VINTON LONG 


Texas Eastern Transmission Corp., Shreveport 








N Feb. 17, I presented a paper to a group of 
—O engineers whose activities might well be of in- 
terest to the gas industry of the United States. 

This group was largely members of the Asociacion 
de Ingenieros Petroleros de Mexico. Quite a few of 
the members are part of the PEMEX organization 
(Petroleos Mexicanos), including the association pres- 
ident, Alfonso Barnetche, who is manager of exploita- 
tion. 

The paper was entitled “Tele-control of Pipelines” 
and the association meeting was held at a dinner at 
the Reforma Hotel in Mexico City and it was cer- 
tainly first class. After presentation, questions were 
invited from the audience and some of them were 
indeed penetrating and indicated that the questioners 
were extremely well informed and had a vivid interest 
in oil and gas activities. 

This visit to Mexico brought out strongly that we 
have extremely good neighbors in that country, and 
that PEMEX is an up and coming organization with 
excellent engineers. 

Of their several activities, this article will concen- 
trate on two: 

a. The 24-in. gas line from the Jose Colomo field to 
Mexico City. 

b..What might well be the world’s longest extra 
high pressure gas line. 

We will start off both with a rundown on the 
PEMEX organization, which is shown in Fig. 1. As 
this article deals with only gas pipelines, organization 
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details are limited to those directly concerned with 
gas transmission. 

Included in the exploitation division are engineers 
Jose Mendoza, who heads up communications for 
PEMEX, and Sotero Prieto, who does economic stud- 
Both of these men have a great deal of knowl- 
edge of what is going on in the gas industry and are 
extremely progressive, as is also PEMEX’s manage- 
ment. 

Mr. Prieto’s calculations were used by his manage- 
ment to help decide on the calculated gamble of the 
high pressure gas line to be later described. 

The general director is no novice to industry. He 
was formerly director of the Altos Hornos steel mill 
and it appears that he will diligently push the prog- 
ress of PEMEX activities. 


ies. 


* Colomo Field—Mexico City gas line 


The new gas line to supply Mexico City will orig- 
inate at Jose Colomo field at Ciudad Pemex, state of 
Tabasco. (This is shown as Point 1 on the map and 
a little west of Villa Hermosa.) 

The section between Colomo and Minatitlan is now 
underway, using plate from the Altos Hornos steel 
mill at Monclova (Point 2 on map). 

There is a neat arrangement whereby after the 
plate is produced at Altos Hornos, it proceeds to 
Monterrey (3 on map) for rolling and then directly 
to the line. This eases the transportation problem 
considerably. 
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LIBRATROL 500 


..» the complete digital process control computer 
packaged for on-line applications 


The LipratrRow-500 is the equivalent of a 3-shift 
engineering staff, available to analyze and/or con- 
trol every function of your plant, for continuous 
improvement of productivity, cost, and product 
quality. 

Most modern process control systems can utilize 
the GPE Controls Lrsratrot-500 for logging, su- 
pervisory or closed-loop control — at little addi- 
tional cost. This is because the basic standard 
LrpraTROL-500 package is complete — including in- 
put and output, scanning, computing, and logging 
functions tailored to process control requirements. 

The LrsrATROL-500 digital contro] computer is 
priced at $84,500 complete. Other models also 
made by Librascope are available. 


Write for complete details about the 
GPE Controls LIBRATROL— 500 
and its application to process control systems 








A 


COMPANY 








GP GENERAL 
oviteolée. | PRECISION 
¥ 


Specifications of Standard 


LIBRATROL: 500 


PROCESS CONTROL COMPUTER 


INPUTS 
Continuous multiple-switched electrical 
signals from temperature, pressure, flow, 
composition, pH, etc. 
QUICK ACCESS LOOP: 64-word recircu- 
lating register for paraliel input, compu- 
tation, and output. 
SPEED: 66 samples per second. 
NUMBER: 8, expandable to 512 with ad- 
ditional optional plug-in components. 
SEQUENCE: By computer command; 
changeable by program. 
VOLTAGE RANGE: 0-1 and 0-10 (or more) 
volts d.c. 
MANUAL: Flexowriter and punched paper 


tape. 

DIGITAL CLOCK: Internal, pure binary, 
real time to provide time of day for 
logging. 


OUTPUTS 


Flexowriter and punched paper tape; and 
computer logic producing 10-bit address- 
able word to actuate relays for control 
signals. 

SPEED AND NUMBER: 66 outputs per 
second; time-sharing permits unlimited 
number. 

SEQUENCE: By computer command; 
changeable by program. 

TIME READOUT: From digital clock. 
TYPICAL OPTIONAL CONTROL FUNC- 
TIONS AVAILABLE: Alarms, voitage level, 
bridge balance, relay closure, setpoint, 
reset rate, proportional band, variable 
time delay, recorder, plotter. 


GENERAL SPECIFICATIONS 


COMPUTER TYPE: General-purpose 
digital. 

NUMBER BASE: Binary. 

MODE OF OPERATION: Serial. 
INSTRUCTION TYPE: Single address. 
NUMBER OF DIFFERENT INSTRUC- 
TIONS: 16 

MEMORY TYPE: Magnetic drum. 
MEMORY CAPACITY: 4096 words. 

WORD LENGTH: 30 bits plus sign. 
CLOCK FREQUENCY: 136 KC 

ADD TIME (Excluding Access): 0.25 mil- 
liseconds. 

MULTIPLY TIME (Excluding Access): 15 
milliseconds. 

WEIGHT: 1000 Ibs. nominal. 

SIZE: 30” x 42” x 60”. 

POWER REQUIREMENTS: 117 volts 
(+10%) 17 amperes 60 cycles. 


OPTIONAL EQUIPMENT 


PHOTOELECTRIC READER: High-speed 
punched paper tape input for buffer 
storage. 

MAGNETIC TAPE: Storage for additional 
input, output, and computing infor- 
mation. 

MAGNETIC-CORE MEMORY: For quick 
access to stored data. 

PUNCHED CARD INPUT. 

LINE PRINTER: High speed data-logger 
printing 14 digits at a time. 
TYPEWRITER SELECTOR: For multi- 
station printout. 

RELAY SENSING EQUIPMENT: For 
changing computer program in accord- 
ance with plant or product requirements. 
GRAPHIC PANELS: For visual display of 
information. 

CONSTANTS PANEL: Manual digital data 
insertion or readout for operation by non- 
technical personnel. 


GPE Controls, INC. (formeriy Askania Regulator Company) 
240 East Ontario Street « Chicago 11, Iilinois 


A Subsidiary of GENERAL PRECISION EQUIPMENT CORPORATION 
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Fig. |. Organization chart of PEMEX. 





GENERAL DIRECTOR 


Pascual Gutierrez 
Roldan 


| 


GENERAL SUB-DIRECTOR 
(Production) 
José Colomo 


| 
- | 





























EXPLOITATION MANAGER 


Alfonso Barnetche 


EXPLORATION REFINING | 




















= 





wan | 





Armando Moran 











Petroleum Engr | Reservoir Engr4 | Drilling 
Superintendent | | Superintendent Supt. 
Juan Hefferan | | Vicente Fuentes] 


Production | |Gas & Natural} | Construction 

Gasoline Supt, | Superintendent 

Mario Rojas Eduardo Rugamal 
Arcocha 
































It should be brought out that with any PEMEX 
transmission line design, it is possible that optimum 
operational technical considerations as to the size of 
the line and other items must often be overweighed 
by the availability of pipe from Mexican plants. The 
ability to use pipe produced in Mexico and bought 
with local currency will often spell the difference be- 
tween success and failure to finance a desired project. 

As a matter of fact, a considerable factor in the 
start of construction of the first portion of the 24-in. 
Colomo Field-to-Mexico City line was the cooperation 
in working out of financing arrangements between 
Pascual Gutierrez Roldan (at that time director of 
the steel mill) and A. J. Bermudez (at that time di- 
rector of PEMEX). 

Compressors for this line will be under considera- 
tion in 1959, for installation in 1960. Target date for 
completion of the entire line is 1960. 

This line will operate at first up to about 160 MMcf 
per day with no compressors as there will be 1800-Ib 
pressure off the absorption plant at Colomo field. 

The first compressor station is scheduled for Mina- 
titlan (4 on map), and the second at Orizaba (5 on 
map) where there is a beautiful snow capped vol- 
cano called Citlatepet] in Aztec. 

One of the prime reasons for this new line is to 
tap a gas source from Colomo field, as the existing 
field at Poza Rica (6 on map) is now at its top gas 
delivery volume of 32 million ft per day. The rest of 
production must of necessity be used repressuring the 
field. This means a cut-off of further outside sales, 
and bottlenecks the sale to Mexico City through the 
existing line to the present maximum of about 32 mil- 
lion. Poza Rica is on the Gulf Coast, 180 miles north- 
east of Mexico City. 

Mexico City can use at least 100 million ft imme- 
diately for general industry such as glass and chemi- 
cal plants, refineries, steel mills, and refractories 
(brick). So they will welcome the additional gas 
soon to be available. Other delivery points of the 
new line are: 


Minatitlan: Where the three major users will be 
the refinery, Pan American Sulphur, and Gulf Sul- 
phur. They will use about 20 million ft. 

Coatzacoalcos: Where about 5 million ft will -be 
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used by a 200-ton per day ammonia plant now being 
engineered by Fluor Corp. 

Vera Cruz Lateral: (7 on map). About 25 million 
ft. The principal users will include a mobile electric 
plant at Los Robles operated by the Federal Electric 
Commission. This will consist of a Clark Bros. gas- 
fired turbine of 6200 kilowatts which is now in opera- 
tion. At present the fuel for this plant is obtained 
from San Pablo (1.5 million) and Angostura (1.0 mil- 
lion). 

Other consumers will be a power plant at Dos 
Bocas operated by “CFE” (Comision Federal de Elec- 
tricad), and the TAMSA (Tubos de Acero Mexi- 
canos) pipe mill. 

Cordoba: For breweries. 

Puebla: (8 on map). Cement and tile plants. 

Mexico City: (9 on map). A variety of sales, in- 
cluding the Atzcaptzalco refinery (northeast of the 
city) and other plants. A need for 100 million, 
which will be about all they can obtain from this line 
until compressors are installed. 

You will note that the heavy drawoff from the line 
prior to reaching Mexico City will permit barely 100 
million under construction of Phase One. This will 
be improved when the line is beefed up to 400 million 
ft when all phases are completed. 

Right now reinjection surface pressures at the 
Colomo field are from 3500 to 4000 Ib. As the new 
line becomes loaded they will cut down on reinjection 
volume which is now 100 to 150 million ft daily. 


e Extremely high pressure line 


Background: PEMEX discovered a new field at San 
Andres which is about 40 kilometers (25 miles) 
south east of the older Poza Rica field (6 on map). 
The production zone is between 10,000 to 12,000 ft 
with required injection pressures of 3800 to 4200 lb 
at surface. 

It was quickly discovered that bottom hole. pres- 
sure was declining very rapidly (“Falling like hell,” 
as one engineer put it!) and at this time they alse 
found that they could omit repressuring at Poza Rica 
itself for approximately 18 to 24 months without 
detrimental effects on the Poza Rica formation. 

In other words, the decline of the San Andres field 
would have reduced production from 75,000 to 32,000 
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bbl daily, or cost them about 43,000 bbl daily, if re- 
pressuring was not used. 


¢ What was done 


A study was made for boosting the gas at San 
Andres itself versus using a 37 kilometer line to 
transport repressuring gas from Poza Rica and in- 
jecting at a pressure of 4000 psi maximum. This 
would require an initial pressure of about 4600 lb at 
Poza Rica. 

At this time, during the study of the problem, it 
was brought out that it would be possible to obtain 
the required 6-in. high pressure pipe from the new 
steel mill at Vera Cruz (TAMSA) and buy it in 
pesos, and thereby spend the least amount of im- 
ported dollars. 

This problem was quite a worry for PEMEX. But 
after a lot of study their engineers decided to take 
a calculated risk and install what may be the world’s 
longest high pressure line, with the full knowledge of 
the troubles that they would encounter based on the 
line already in operation at the Jose Colomo field at 
Tabasco. 

The PEMEX engineers did an excellent job in this 
design and in their decision to solve the problem as 
they did. 


¢ Here are details 


The pipe is seamless 0.562-in. thickness produced 
by TASMA at Vera Cruz and will be stress relieved 
at the welds. Ten passes would be an average weld 
condition on this line with the average lengths of 


tubing from 18 to 21 ft. 

They plan to hydrostatically test this line with 
water to possibly 7000 psi, but will not carry it to 
yield. They have not as yet tested to yield but are 
coming very close to it, and discussions with their 
engineers bring out the fact that they are seriously 
studying things such as the advantages of welding 
during the cool nights or hot days and the four-way 
stresses on any weld. 

Piping at the compressor station is %-in. wall. 

The compressors, which are at the intake side of 
the line at Poza Rica, are three Clark HRA-8, 880-hp 
gas engine-powered, with one being a spare. 

They take suction at 2500 psi from the existing 
Poza Rica reinjection units. Each of the three units 
is designed to compress 26.5 million ft per day in- 
cluding estimated deviation factor. 

This line is now under construction and is targeted 
for completion in 60 days. It is slated to carry 50 
million ft per day upon completion. 

Here is an interesting angle to the whole thing 
which has not escaped the PEMEX engineers and 
management: 

There is now in operation a 22-in. low pressure line 
between San Andres and Poza Rica. Installation of 
the new 4600-lb line will mean that there is a two-way 
highway between these two fields. 

I will try to explain: After the oil produced at the 
San Andres field is separated, the repressuring will 
permit higher production of oil and corresponding 
higher production of gas. 

This gas will be collected (at San Andres) and sent 


GAS—August, 1959 


Vinton Long (standing) is questioned by Alfonso Barnetche, ex 
ploitation manager for Pemex. 


back to the treating facilities at Poza Rica where 
sulfur and gasoline are removed. 

Then the residue gas is returned to San Andres 
for reinjection. 

The low pressure-line carrying the sour gas north 
east from San Andres to Poza Rica is a 22-in. job, 
built to start at 200 psi and later go up to 400 psi. 

This same gas, after being treated, will be returned 
via the new 4600-lb line for repressuring the same 
field from which it originated. 

You will note that it is pressured up at the extrac- 
tion plant, and fed from the end of the line directly 
into the San Andres field at about 4300 psi. 

At the start, San Andres will take gas from Poza 
Rica, but after completion of the plan, this will not 
occur, as San Andres will produce its own injection 
gas as outlined above. 

All in all, an extremely ingenious way of solving a 
problem! 

PEMEX management has been most diligent in 
keeping abreast of the latest developments and in 
maintaining their existing facilities in top operating 
condition. They have consistently called on the equip- 
ment supplier’s top engineers to work with them in 
achieving this goal. This includes a firm training pro- 
gram for pipeline operators and maintenance men. 

Typical of the calibre of the North American engi- 
neers who are on call at the desire of PEMEX man- 
agment is Vern Ford of Clark Bros. who has had over 
30 years experience in the compressor station field, 
and has many times visited PEMEX installations dur- 
ing the past 14 years. 

I was impressed by the fact that the PEMEX or- 
ganization have the men of integrity, the brains and 
the ambition to really do a first class job of develop- 
ing their resources. They are not starry-eyed dream- 
ers with the idea of obtaining gifts from abroad for 
impractical projects. Rather, as described in this ar- 
ticle, they are hard-headed practical men who prefer 
to work out their own problems and design their proj- 
ects to fit within their resources, and look for outside 
financial help only for those things which they most 
absolutely have to have to complete their work. 

I am quite optimistic about their future. & 


133 








Fi is microwave at its finest— 
Motorola-engineered to give you the 
greatest dollar return in communications 
flexibility, long-life service and all-weather 
dependability. Literally millions of orders 
and instructions by voice, printed message 
and control signals are carried by Motorola 
Microwave every day. Point-to-point 
operation spans city streets, rivers, plains and 
mountains to speed this information on its 
way at the lowest per-mile operating and 


maintenance costs. 


Simple, “building-block” components— 
Motorola MR-20 and associated multiplex 
equipment—can be fitted to your 
communication need to provide for any 
combination of voice, control and data 
transmission, including 2-way radio 
operation. Let Motorola Microwave bring 
the full efficiency and the money-saving 
opportunities of just-right communications to 
your operations. 

Send for illustrated Brochure 1188. 


MR-20 Microwave RF equipment... 

even more simple and reliable for 

maximum dollar value 

e Automatic Switchover-Switchback .. . provision avail- 
able for bi-lateral switching where desired. 


e “Hot” Standby . . . enables switchover to pre-heated unit 
in less than one second. 

e Simplified Waveguide .. . allows additional RF channels 
to be multiplexed to common antenna. 


e@ Frequency Diversity ... provides maximum circuit con- 
tinuity in 5925-6425 MC band. 


e Plus outstanding Motorola developments for 6000 MC 
operation . . . explained in detail in Brochure 1188. 


MOTOROLA MICROWAVE 


Motorola Communications & Electronics, Inc., A Subsidiary of Motorola Inc., 4501 Augusta Bivd., Chicago 51, Illinois 
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H. D. McHenry 


Southern Natural 


Dr. G. E. Montes 
Northern 


H. D. MCHENRY, vice president, 
secretary and general counsel of 
Southern Natural Gas Co., has been 
elected executive vice president. 
McHenry first joined Southern 
Natural in 1936 in the New York 
offices. He moved to Birmingham 
in 1941. 


Dr. Gus E. MONTES has joined 
Northern Natural Gas Co., Omaha, 
as technical director of the gas 
products development department. 
Before joining Northern, Dr. Mon- 
tes was chief technologist of the 
U. S. Industrial Chemicals Corp. at 
Tuscola, Ill. 


Three vice presidential appoint- 
ments were made by Midwest Pip- 


ing Co., St. Louis. NORMAN B. 
CHAMP JR. is vice president, ad- 
ministrative; E. B. STOLLE, vice 
president, Pacific division; and 
T. R. TAYLOR JR., vice president, 
eastern division. 


JAMES J. TREBILCOTT and ROBERT 
M. HOFFER are vice presidents of 
Michigan Wisconsin Pipe Line Co., 
Detroit. Trebilcott also was elected 
to the board of directors and re- 
appointed manager of operations. 
Hoffer also became a vice president 
of American Louisiana Pipe Line 
Co. He has been controller of the 
two affiliated companies since 1957. 
He retains that post. 


G. L. ALDRICH is distributor- 
dealer sales administrator for mo- 
bile radio equipment produced by 
Bendix Radio’s Industrial Elec- 
tronics Products group. 


A. E. HAMALAINEN has_ been 
named superintendent of compres- 


sor station 5 at Eunice, La., by 
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J. J. Trebilcott 
Mich-Wis. 


Transcontinental Gas Pipe Line 
Corp. H. E. MELTON succeeds him 
as superintendent of station 36 at 
Chatham, Va. 


EARL MARTIN is succeeding R. H. 
DALE as branch manager of Cooper- 
Bessemer Corp.’s Houston office. 
Dale is retiring after more than 
25 years with the company. Martin 
has been assistant branch manager. 
Cooper - Bessemer also announced 
the appointment of LEOPOLD A. 
FFRENCH to the C-B International 
Corp. in New York. 


C. R. JONES has been promoted 
to general manager, Cooper-Bes- 
semer of Canada Ltd. Jones, vice 
president and western district man- 
ager, also was named to the board 
of directors of C-B of Canada. 


Walworth Co., New York, has 
appointed CHARLES H. CREASSER 
vice president in charge of manu- 
facturing. Engineering director is 
JOHN ALIco. LEO E. GARLAND has 
been named manager of Walworth’s 
western division, headquartering in 
Chicago. 


JACK L. ASHBY has been named 
president and chief executive of 
Kaiser Steel Corp., Oakland, Calif. 
He has been vice president and 
general manager since 1948, 


Two departments of General 
Electric’s industrial electronics di- 
vision have made key managerial 
appointments in their sales staffs. 
L. R. SHEELEY, manager of mobile 
radio equipment sales for the com- 
munication products department, is 
now manager of sales for the com- 
puter department in Phoenix. KENT 
J. WORTHEN, manager of product 


Cc. R. Jones 
Cooper 


Earl Martin 
Cooper 


planning for point-to-point com- 
munications, has been named na- 
tional manager of mobile radio 
equipment sales for the communi- 
cation products department at 
Lynchburg, Va. 


DELL S. NUNALLY has_ been 
named division sales head of the 
newly formed pipeline division of 
Continental Tapes, Cayce, S. C. 
Through this new division, Con- 
tinental Tapes will manufacture 
and market pressure sensitive plas- 
tic protective coating tapes. Presi- 
dent of Continental is Guy F. Lips- 
comb Jr. 


GEORGE F. HABACH, currently 
vice president-engineering of 
Worthington Corp., has been named 
to the newly created post of vice 
president-administration. Rear Ad- 
miral ALBERT G. MUMMA (ret.) 
succeeds Habach. In his new post, 
Habach heads Worthington’s staff 
activities of comptroller, employee 
and public relations, engineering, 
manufacturing, marketing, pur- 
chasing and taxes. 


General Electric Communication 
products department has moved its 
five-state southeastern regional 
two-way radio sales office from 
Atlanta, Ga., to Tallahassee. J. W. 
BRYANT heads the new office. M. C. 
McRaAg, G-E’s northern Florida dis- 
trict mobile radio sales manager, 
also headquarters in Tallahassee. 


Several appointments have been 
made by Polyken Sales Division, 
the Kendall Co., as a result of its 
expanding sales and service pro- 
gram. ALFRED J. Spiry, formerly 

Continued on page 139 
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by Foxboro... 


engineered for 
the most advanced 
transmission techniques 


Telemetering matched in performance with famous 
Foxboro instruments — that’s the Foxboro Teletax 
Telemetering System. 


Through use of impulse-duration signals, Teletax 
electrically transmits measurements of a remotely- 
located variable to the central control station. Here, 
the Teletax receiver records the duration of impulse, 
which is directly proportional to the measured 
variable. 


The Foxboro Teletax System is noted for its simplicity, 
its versatility, and its high sustained accuracy. For a 
transmission medium, it can use either AC or DC, an 
audio frequency carried on a transmission line, or 
radio or microwave impulses. Sustained accuracy is 
0.5% of full scale. 


The Teletax Transmitter needs no periodic mainte- 
nance whatever, while the receiver requires only 
occasional oiling. And the receiver has a minimum 
of mechanical components to wear — no clutch to 
slip or jam. 

Foxboro Teletax Systems are now in wide use on 
natural gas systems, water works, oil fields, power 
plants, steel mills, etc. Write for Bulletin 17-11C — 
it gives all the details. The Foxboro Company, 348 


Norfolk Street, Foxboro, Mass. 
*Reg. U.S. Pat. Off. 


TELETAX RECEIVERS 


Teletax receivers include: 
Single or Dual Receivers; 
Multi-Record Receivers for 
recording up to 6 separate 
measurements on one chart; 
and Teletax Receiver-Con- 
trollers for automatic 
operation. And the Teletax 
signal can be simply con- 
verted to digital information. 


TRANSMISSION LINK 


With Foxboro’s Teletax Tele- 
metering System, you can use 
the most advanced transmitting 
techniques: two wire lines, 
power lines, radio or micro- 
wave. As many as 25 different 
signals can be handled in each 
direction, simultaneously. 


TELETAX TRANSMITTER 


The Teletax Transmitter houses 
either one or two standard 
Foxboro measuring elements — 
plus the Teletax transmitting 
mechanism. It will transmit to a 
control center hundreds of 
miles away just as easily as to 
one nearby. It also indicates or 
records locally if desired. 


TELETAX TELEMETERING 


Foxboro urges you to attend the I.S.A. Show in Chicago, Sept. 21-25 
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The Iron Curtain 


By F. VINTON LONG 


IRST off, I would like to say 

that there ain’t really any iron 
curtain, that the long-haul men and 
their customers have common in- 
terests and just get along fine. 

That is, they could get along fine 
if they would only talk to each 
other. 

What I wish right now is that 
they would talk about the use 
of computing meters or flow meters 
to sell gas. And further, to bring 
out the information in digital form 
so that it can be transmitted some- 
where with accuracy. 

And this data should be used for 
dispatching and for customer bill- 
ing. 

Now the reason there is so little 
talking going on is, I’m afraid, 
largely the fault of us long-haul 
men. We say, “The reason we use 
1935 methods is because the dis- 
tributors won’t accept 1959 or 1960 
concepts.” 

I say that just isn’t so. 

All we need is a little conversa- 
tion, and then someone to start the 
ball rolling after the conversation. 

About all most of us have done 
up to now is talk about it. 

At the AGA transmission confer- 
ence tele-control symposium in 
Dallas on May 18, I came out and 
said that we transmission men were 
dragging our feet and placing the 
lag on our customers. 

Two of our customers were at 
this session, and both said that 
their companies would gladly accept 
any form of measuring and billing 
that could be mutually agreed upon. 
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Where the transmission lines stop 


and the distributors take over 


And they were level-headed men 
and had no axe to grind nor an 
urge to try something new just to 
be different. They were Edlow S. 
Bance of Long Island Lighting Co. 
and John Boniface of Public Ser- 
vice of New Jersey. 

We need to measure and sell on 
a real standard cubic foot, or 
therms, or weight, or standard 
something, to make it easier. 

A particularly pesky problem is 
the design of a sales station with 
a wide variation of flow. Right now 
we must use a battery of orifice 
meter runs to give us accuracy 
throughout the operating range. 
Right there we run into a lot of 
extra piping, extra controllers, ex- 
tra metering and extra tele-control 
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equipment which soon runs up into 
a lot of money. 

Also headaches. 

All of this mess could be elimi- 
nated and the cost cut in half if we 
would use a flow meter. 

You can see this by Fig. 1. 

Don’t forget that new equipment 
can now go to 30 to 1 or even 400 
to 1 flow ratios and that means we 
have it made! 

And we would obtain an extra 
dividend because the one meter 
would: 

1. Serve as a flow control for 
the transmission line dis- 
patcher; 

2. Transmit identical in- 
formation to the customer for 
his use; 
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Leverlock* Gate Valves 
— A W-K-M Exclusive 


W-K-M Pipeline Valves open free and close 
easy against any pressure within their rating. An 
exclusive centralizing mechanism—found only in 
W-K-M Leverlock V es—positively holds the gate 
and segment assembly in a retracted position so 
that it will move freely between the seats when 
the valve is being opened or closed 

When the gate and segment reach the fully 
open or fully closed position—and only then— 
the centralizing mechanism releases to permit the 
gate and segment to expand and seat tightly 
against the upstream and downstream seats. 


On Hand 
Order 2-inch through 12-inch sizes from your 
supply store. Larger sizes to 34-inch available 
on special order from factory. Sizes 6-inch and 
larger are Leverlock Valves. ASA 300 pounds to 
ASA 1500 pounds 


*Trademark of ACF Industries, Inc. 


The W-K-M’° 
Through-Conduit Gate Valve 


is your valve 


W-K-M’s creative engineering designed this valve to solve 
your pipeline valve problems. It has been produced to meet your 
specifications for strength, long life and economy. Before it reaches 
you, it will have undergone rigorous and thorough testing. 

That’s why field men recommend the W-K-M Through-Conduit 
Gate Valve, why engineers specify its use. Its reputation inspires 
confidence—its dependability has been proved in service through- 
out the world. 

It's your valve; specify and use it. Write for Catalog 300: 
W-K-M Division of ACF Industries, Incorporated, 

P. O. Box 2117, Houston 1, Texas 





3. Make possible automatic 
billing; 

4. Make available feedback 
or closed loop facilities for au- 
tomatic pipeline operation; 

5. Eliminate daily chart 
changing (circa 1925) ; 

6. Save us money. 
management sees this.) 
If we were of the nervous type 

we would use two flow meters, just 
in case. However, there is no real 
cause for apprehension because, be- 
lieve it or not, these little machines 
are working every day. So we don’t 
have to revert to that let-Joe-try- 
it attitude. The output of these flow 
meters would read out in digital 
form and could be safely trans- 


(I hope 


mitted anywhere without error. If 
you were worried about communica- 
tion breaks you would use some- 
thing like Control Corporation’s 
Type TM-16 which would keep the 
intelligence stored until the com- 
munications channel was back in 
business again. 
So, you see, there is no risk. 
What can you lose? 
Now, there comes up the thought 
that we can’t do this thing because 
1. It does not conform with 
AGA standards that outline the 
use of orifice meters for bill- 
ing; 
2. Most of the sales con- 
tracts spell out the use of ori- 
fice meters. 


To answer the first question, I’m 
sure that AGA, which after all is 
a group composed of you and me 
and a lot of gas people, including 
management, would be the first to 
accept the march of progress. And, 
even if the use of something like 
flow meters for billing had not yet 
been spelled out, these men do not 
attempt to dictate what might be 
agreed between two companies. 

The second bugaboo was an- 
swered quite simply by a distribu- 
tion executive, John Boniface. He 
said, “Change the contract.”’ That’s 
no problem if it’s good for both 
parties and does not hurt the pub- 
lic. 

There really is no problem. Pas 
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south central sales representative 
for Polyken, is now in charge of 
the Polyken sales department, in- 
ternational division, in Chicago. 
DONALD W. MCCABE, formerly as- 
sociated with Polyken in Canada, 
has joined Polyken protective coat- 
ings in Chicago as assistant mer- 
chandise manager. New regional 
representatives include: JAMES C. 
O’BRIEN, Midwest representative, 
Chicago; ROBERT L. TONEY JR., 
southwest; WILLIAM F. LECHLER, 
north central; M. LAMAR BOWDEN, 
southeast; JOSEPH F. BATTEER, 
JOHN M. MCGIVERN, and JAMES O. 
KIRCHER, northeast, south central 
and Gulf South, respectively. 
Coastal Transmission Corp., Hous- 
ton, has added three men to its 
staff. HARRY E. OTELL JR. is chief 
petroleum engineer. He formerly 
was with Lone Star Gas Co. and 
Trunkline Gas Co. HARVEY G. 
DUDMAN is superintendent of com- 
munications and cathodic protec- 
tion. ROBERT C. IMLER is right-of- 
way manager. BOBBY E. CROW is 
ad valorem tax man. He formerly 


F. C. Myers 


Cc. H. Myers 
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D. W. McCabe 


Polyken 


A. J. Spiry 
Polyken 


y ke 


was with Texas Gas Transmission 
Corp. 


F. C. NICHOLSON is a _ newly 
elected vice president of Northern 
Natural Gas Co. Nicholson heads 
up the gas products development 
department of Northern in addition 
to serving as vice president of 
Helex Co., Northern subsidiary. 


Three executive promotions are 
announced by Black, Sivalls & Bry- 
son Inc., Kansas City, Mo. CHARLES 
H. MYERs, vice president and man- 
ager of the oilfield equipment di- 
vision, is industrial relations vice 
president. FLOYD C. MYERS, vice 


Paul Bartley 


COad 


H. G. Dudman 


W. K. Warren 


Transwestern 


F. C. Nicholson 


Northern 


president and manager of oilfield 
sales and service, is Houston vice 
president. PAUL BARTLEY, vice 
president and general manager of 
BS&B Ltd., Edmonton, Canada, is 
manager of the oilfield equipment 
division in Oklahoma City. 


W. K. WARREN, chairman of the 
board and chief executive officer 
of Warren Petroleum Corp., has 
been elected to the board and chair- 
man of the board of Transwestern 
Pipeline Co. JOHN R. MCMILLAN, 
president of Monterey Oil Co., was 
eiected vice chairman. J. R. BUT- 
LER is chairman of the executive 
committee and secretary and trea- 
surer of the company. 


139 











0.D. J&L Electricweld line 


2d for 17 miles of this Northern Okla 


ompany line from Cherokee to Ponca 


line will serve the towns of Ponca City, 


1 Newkirk, Oklahoma, and area industries 


pe is available in sizes from € tol2 


General Contractor 
R. Burd Construct Corporation, Tulsa, Oklahoma 


Contractor for coating and wrapping: 
Service, Tulsa, Oklahoma 


ecrest ripe ( ating e 








Pipe laying operations with this J&L Electricweld line pipe are fast and efficient. 
Weldability is excellent. Pipe is 29.28 pounds per foot, .219” wall, X-46 grade. 


Reliable field performance is assured because 
every length of J&L pipe undergoes a specified 
hydrostatic pressure test which proves its de 
pendability under sustained and surge pressures 


This ultrasonic tester provides immediate 
pictures of weld soundness in all J&L Elec- 
tricweld line pipe. It is one of the most ad- 
vanced control devices in pipe-making. 


Quality control at J&L pays off on a job at Cherokee 


Every length of J&L line pipe passes 
over 50 quality tests before it enters the field 


Total quality control of J&L Electricweld 
line pipe is maintained through more than 
50 control measures and tests on every 
length of pipe. 

Crush tests assure weld strength and steel 
quality. A modern ultrasonic device probes 
soundness of the weld. All joint ends are 
magnafluxed to assure freedom from flaws. 
Every length is full-pressure tested under 


specified A.P.I. or A.S.T.M. hydrostatic test 
requirements, both in time and degree of 
pressure. These are a few of the stringent 
controls that assure complete dependability 
of J&L Electricweld line pipe. 

It pays to specify plant-tested, field- 
proved J&L Electricweld pipe for your 
transmission, distribution or gathering lines. 
Write for J&L’s new bulletin. 


Jones & Laughlin Steel Corporation 


PITTSBURGH, PENNSYLVANIA 





| (ERS) - PIPELINE NEWS 


Oral arguments under way 
on Transwestern line 

Transwestern Pipeline Co.’s 
$i91.7 million plan to supply 300 
MMefd to southern California was 
okayed by an FPC presiding exam- 
incr. Oral arguments on Docket 
G-14871 et al got under way on 
July 23. 

The plan covers some 1809 miles 
f line and 40,890 hp in compres- 
ion. It originates in the Panhan- 
dle-Hugoton and West Texas-Per- 
mian Basin areas and terminates 
at the Arizona-California border, 
near Topock, Ariz. 

Pacific Lighting Gas Supply Co. 
vill buy the gas from Transwest- 
ern and resell it to its affiliates, 
Southern California and Southern 
Counties Gas companies, Los An- 


fr Ss. 


] 
rie 
Pr 


ourteen independent producers 
and one pipeline company, Cities 
Service Gas Co., also were certifi- 
‘ated. Examiner Harry Frazee de- 
nied the pleas of California’s PUC 
to limit the initial gas price to 
levels proposed. He 
said there was no substantial evi- 
dence “to rebut the presumption 
that the initial prices ... are just 
and reasonable.” 

Frazee said that Transwestern’s 
gas and new gas supplies proposed 
by E] Paso Natural are “urgently” 
needed to meet the heavy actual 
and expected growth in peak-day 
firm demand. 

He said the 45-cent-per-Mcf de- 


below those 


Southern Counties-Southern California Gas 
companies are relocating 2600 ft of their 
Texas pipeline. The move had to be made 
because of plans for Carbon Canyon dam, 
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livered price of the gas would be 
economically feasible for the south- 
ern California companies. They are 
paying from 291, to 2934 cents per 
Mcf for gas bought from El] Paso 
and local sources. With the Trans- 
western supply, they would have 
an overall delivered gas cost of 33 
to 33-5 cents. 

Frazee also rejected FPC staff 
claims that Transwestern’s gas 
supply couldn’t support its project. 
He noted that the staff said Trans- 
western had a 13-year supply. And, 
he found it reasonable to conclude 
that Transwestern’s reserves would 
rise steadily from already-dedi- 
cated leases and from future pur- 
chases. He said that Transwestern 
was able to acquire a vast reserve 
of gas, together with the dedica- 
tion of a large amount of potential 
acreage, at an average cost of 19.36 
cents per Mcf. “This,” he said, “is 
an accomplishment of some pro- 
portion, for no pipeline company 
in recent times . has been able 
to assemble such a quantity 
of gas at such a low average ini- 
tial cost.” 

Both the FPC staff and the Cali- 
fornia PUC gave evidence designed 
to show that the proposed initial 
prices were too high. However, 
Frazee declared that initial prices 
“fixed, as here, by well-known pro- 
ducers and a competent purchaser 
become the product of expert judg- 
ment and therefore carry the pre- 
sumption of justness and reason- 
ableness.”’ 


a key flood control project in California's 
Orange county. Harry Gavin (right) SoCal 
project superintendent, goes over plans with 
Cleo Eatherly, contractor's foreman. 


Rayne approval adds huge 
reserves to TET system 

The way is paved for Texas 
Eastern Transmission Corp. to add 
about 1 trillion cu ft to its natural 
gas reserves. Approved by FPC was 
Texas Eastern’s plan to move an 
added 101.6 MMcf daily from 
Rayne field in Acadia parish, La. 
The okay covers Dockets G-12446, 
12447, 12432. 

Temporary certificates were is- 
sued earlier for most of the facili- 
ties. Exceptions were those at- 
taching the Rayne reserves. Cost 
of the project is $49 million. 

Texas Eastern will build 100 
miles of 30-in. loops, 22 miles of 
14-in. supply lines. Some 185,070 
compressor hp is slated for Ken- 
tucky, Louisiana, Mississippi, New 
Jersey, Ohio, Pennsylvania, and 
Tennessee. 

The Shreveport-based company 
first planned to buy gas from the 
producers. An amended filing pro- 
posed acquiring leasehold interests 
in the field. Buyer of the leaseholds 
is a newly organized subsidiary, 
Louisiana Gas Corp. The producers 
will get $14.4 million in cash. An- 
other $121.9 million in notes wil! 
be issued to the producers, pay- 
able over a 16-year period. Added 
to this total is $46.6 million to be 
paid for the royalty and minority 
interest portion of the leases. 

Texas Eastern’s unit cost of the 
gas, estimated at 20.59 cents per 
Mcf, was 2.01 cents less than the 
initial price proposed by the pro- 
ducers. 


Southern Natural's 
major expansion okayed 

Southern Natural Gas Co.’s $55.2 
million construction plan was sanc- 
tioned by FPC (Docket G-9892). 

Also covered was South Georgia 
Natural Gas Co.’s increased firm 
service to 15 present customers, 
new sales to nine Georgia towns, 
and interruptible sales to three in- 
dustrial users. 

New facilities will 
Southern’s top delivery capacity 
frem 990 MMcefd to 1.3. billion. 
About 590 miles cf loops will be 
built. New laterals will go into gas 
fields in southwest Mississippi and 
southeast Louisiana to take con- 
tracted gas reserves. Also covered 
are 8624 hp additions. 

Ten producers are involved in the 
gas sales. Recoverable reserves in 
Louisiana and Mississippi are esti- 
mated at 830.1 billion cu ft. 


increase 
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PG&E to get more 
gas from El Paso 


E] Paso Natural Gas Co. wants 
to send an additional 100 MMcfd 
into Pacific Gas & Electric’s sys- 
tem (Docket G-15696). E] Paso has 
asked FPC to approve the $47.2 
million plan. 

New facilities include 118.7 miles 
of 30-in. mainline loops; 24,500 hp 
in new and existing stations. Field 
facilities cover 344 miles of 2% 
to 20-in. lines; 12,900-hp additions ; 
and a 25 MMcfd increase at the 
Chaco gasoline plant. The work 
would be done in Arizona, New 
Mexico, and Texas. 

Delivery would be at the existing 
point on the Arizona-California 
border near Topock, Ariz. 

El Paso expects to get addi- 
tional gas from Terrell county, 
Texas; Lea county, New Mexico; 
and the Bisti field and Tapacito 
areas of San Juan county, N. M. 


Contractors working 
on Midwestern line 


Contracts have been let and work 
is under way on Midwestern Gas 
Transmission Co.’s system from 
Portland, Tenn., to Joliet, Ill. 

Contractors and their mileage 
for the 350-mile, 30-in. line are: 
Grayco Constructors inc., 51 miles, 
Portland to Cromwell, Ky.; Shar- 
man, Allen, Gay & Taylor Inc., 43 
miles from Cromwell to the Ohio 
river; Panama Inc., 53 miles, Ohio 
river to White river near Algiers, 
Ind.; Majestic Contractors Ltd., 53 
miles, White river to Wabash river 
near Terre Haute; Bechtel Corp., 
148 miles from the Wabash to the 
terminus near Joliet. Six river 
crossings are involved: the Ohio, 
Wabash, Green (Kentucky), White 
(Indiana), and the Kankakee and 
Des Plaines, both in Illinois. 

Houston Contracting Co. is work- 
ing on a 6000-hp compressor sta- 
tion at Portland. 


Buy Texas Gas Corp. 


Texas Gas Corp., Houston, has 
been acquired by a group headed by 
Carl M. Loeb, Rhoades & Co., in- 
vestment bankers of New York; 
Godfrey L. Cabot Inc., Boston; and 
Russell M. Riggins, president of 
Texas Gas. 

Texas Gas has 500 miles of 
transmission lines in Texas. It 
transports 325 MMcfd from pro- 
ducers in Chambers, Galveston, 
Jefferson, Liberty and Orange 
counties, Texas. 
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RIGID SPECS EXCEEDED 
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On Tennessee Gas Transmission Company’s new 30-inch 
line across the Mississippi River Delta a high minimum 
radius of curvature was specified for laying the pipe. 
Houston laid the heavy, cement-coated pipe while main- 
taining a radius exceeding the specification by a full 20%. 
Houston Contracting’s enviable reputation for quality 
construction has been built on performance such as this, 
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Transmitting 

From its office in Gainesville, the Georgia 
Gas Company controls an Ingersoll-Rand 
SVG gas-engine compressor 15 miles away 
by microwave signals. This control panel indi- 
cates operating conditions, and contains con- 


ed a 





trols which are linked by the microwave 
transmitter (at its left) to a receiver and 
control panel at the compressor station 15 
miles away (see opposite page). 
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Northern plans 
| Redfield deliveries 


Northern Natural will launch 
firm gas sales from its Redfield 
storage area in the 1959-60 heating 
season, 

To meet this year’s requests for 
more gas, Northern plans to in- 
crease system salable capacity by 
30 MMcef daily. Total capacity will 
then be about 1.27 billion cu ft 
per day. 

Recent large scale testing of the 
reservoir was a success. Some 50 
MMcf per day was withdrawn for 
120 consecutive days. Testing is 
continuing to further develop the 
storage field. 

To supply the added gas to pres- 
ent customers, Northern will spend 
$2 million. Included: 8 miles of 
30-in. mainline loop north of Ven- 
tura, Iowa; 22 miles of branch 
lines near Marshalltown and Gris- 
wold, Iowa; and a 2000-hp com- 
pressor unit added to the Sunray, 
Texas, station. 


FPC must guard against 
excessive rates 


The FPC was ordered to guard 
against excessive rates in consider- 
ing new gas service applications 
from independent producers. In 
issuing the order, the Supreme 
Court unanimously upheld a pair of 
lower court orders. 

Upset was the FPC’s policy of 


Twenty thousand tons of 36-in. pipe for 
the third Calumet line of Chicago Dis- 
trict Pipeline Co. was brought by barge 
from Houston to storage sites near the 
right-of-way. The $17 million line, running 
for about 60 miles from near Joliet, Ill. 
to Chicago, is expected to be completed 
this fall. It has a designed capacity of 
557 MMcf daily. 


allowing new gas sales before ap- 
proving rates to be charged. FPC’s 
reasoning: new gas service should- 
n’t be held up while lengthy rate 
hearings are under way. They can 
be dealt with later. 

Justice Clark’s majority opinion 
does not require a full rate probe 
before new service can be approved. 
But, it directs the commission to 
take steps to prevent excessive 
rates on new gas sales. 

This apparently means FPC— 
without passing on the reasonable- 
ness of proposed initial rates—must 
reject those that are excessive on 
their face. The commission can 
either refuse to issue certificates 
because of high rates or it can 
attach rate ceilings to certificates 
issued. 


Panhandle allocation 
gets go-ahead 


Panhandle Eastern Pipe Line 
Co.’s_ allocation of 157 MMcfd 
among its customers in the Mid- 
west was approved by the FPC. 

Included in the volume is 127 
MMcfd formerly sold to Michigan 
Consolidated Gas Co. Also, another 
30 MMcf made available by up- 
grading some compressor stations. 

Here is how the plan works: The 
customer’s average present winter 
contract demand and its first-year’s 
needs are divided by its space heat- 
ing saturation. Estimates show 
Panhandle’s customers will use the 
full 157 MMcf increase in the 1959- 
60 winter. They will use 39.2 bil- 
lion cu ft annually. 

Under Panhandle’s storage gas 
rate, customers will use 18.5 bil- 
lion cu ft per year. This makes a 
total of 57.7 billion under the two 
programs, substantially equal to 
the 57.3 billion cu ft which Pan- 
handle has for distribution an- 
nually. 
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The 


gas-engine compressors 


that “THINK FOR THEMSELVES” 


also respond to 


“TELEPATHY” 


...Georgia Gas Company's new booster station. 
is controlled by microwave from 15 miles away 


At Georgia Gas Company’s office in down- 
town Gainesville, a man turns a knob on 
a control panel and a radio signal is 
beamed from a tower outside the building. 
Fifteen miles away, a 440-hp Ingersoll- 
Rand SVG gas-engine compressor plant 
starts itself, brings itself up to speed, and 
puts itself on stream delivering gas to 
Georgia homes and businesses. All the 
time it is running, the unit is monitoring 
its own operation and protecting itself 
from harm. 

This installation is only a sample of 
the new things happening in the pipeline 
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Ingersoll-Rand 


6-894 


11 BROADWAY, NEW YORK 4, N.Y. 


field, and this SVG is only a part of the 
Ingersoll-Rand compressor family that is 
meeting the challenge of new develop- 
ments. I-R 4-cycle V-angle engine- 
compressors are ideal for automated and 
remote-control installations, due to in- 
herently greater operating stability 
through a wide range of speeds and loads. 

Ingersoll-Rand has supplied millions of 
horsepower of heavy-duty compressors 
for every possible service, and builds 
many types of other equipment for the 
pipeline industry. Call your I-R represen- 
tative now for more information. 





ay 
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Receiving 

Radio signals received by this panel 
are converted to impulses which 
start or stop the Ingersoll-Rand SVG 
gas-engine compressor shown at left 
below. With the panel, the compres- 
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sor automatically monitors its 
operation—it takes its own tem- 
peratures, gauges its pressures, 
watches its lubrication and pro- 
tects itself from damage. And if 
any abnormal condition occurs, 
it warns its operator and shuts 
itself down. 


Only I-R compressors have CHANNEL VALVES 


Known for high efficiency, quiet operation and exceptional 
durability. Entirely different. Each valve is a combination 
of straight-lifting stainless-steel channels and leaf springs, 
with trapped-air spaces which cushion action, prevent impact. 





| Engine wear studied 


Results of a study of the rela- 
tionship between equipment wear 
and concentrations of metal in 
lubricating oil have been published. 

The report, prepared by the 
AGA, suggests study of lubricating 
oil used in pipeline compressor 
equipment to detect excessive en- 
gine and compressor wear prior to 
failure in service. 

Research was conducted by the 
Institute of Gas Technology under 
sponsorship of AGA’s PAR plan. 

Titled “Wear in Pipeline Engines 
and Compressors: Methods of Mea- 
surement,” the report is available 
from the AGA, 420 Lexington Ave., 
New York 17, for $1.50. 
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CARRVING TEXAS AND LOUISIANA NATURAL GAS T0 THE 
MARKETS WHERE THE | | M057 PEOPLE ARE 


Sale okayed 
despite opposition 

Sunray Mid-Continent Oil Co. 
can sell gas from southern Louisi- 
ana’s Point Au Fer field to Trans- 
continental Gas Pipe Line Corp. 

FPC staff and two intervenors 
wanted a condition attached relat- 
ing to the outcome of a pending 
court proceeding. But the examiner 
said it “would not be reasonable”’ 
for him to do so. New York PSC 
and United Gas Improvement ob- 
jected to the sale. 

The sales contract calls for a 
starting price of 21.5 cents per 
Mcf. Price will rise to 29.5 cents 
by 1974. Gas reserves dedicated to 
Transco are estimated at 27.4 bil- 
ion cu ft. Two other producers are 
already selling gas from this field 
at the same price to Transco. The 
FPC earlier unconditionally okayed 
this sale. That action, however, is 
now under court review. 

FPC staffers contend that the 
Sunray sale should be conditioned 
on the court’s ruling on the other 
two sales. UGI urged the examiner 
to deny a permanent certificate, or 
grant the sale subject to the court’s 
ruling on the other cases. New 
York PSC made the same appeal. 


System starts deliveries 

First deliveries are being made 
by Coastal States Gas Producing 
Co.’s new gas system. Called South 
Texas Gas Gathering System, it is 
Coastal States’ 32nd gathering 
operation, and its largest. 

Throughput of the 120-mile sys- 
tem is 50 MMcf daily to Texas IIli- 
nois Gas Pipeline Co., with an in- 
crease expected soon. 
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6@6@NO SHUTDOWN WHILE CUTTING 
INTO THE LINE with a WmSon-Hillco 
Tapping Machine. When the tap is com- 
pleted, Williamson Stopples plug the line 
temporarily while the flow continues through 


Offering years of research and experience in hot tap operations 
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Machines also available 

hay 

| ae 
a by-pass. You can make repairs, replace 
piping, connect process units and booster 
stations, install fittings, extend or abandon 
piping. It’s all done without shutdown and 
WITH COMPLETE SAFETY! 99 


UD Williemeen, tire. 


REPRESENTATIVES AROUND THE WORLD 





Tennessee's building 
in full swing 


Largest compressor construction 
program in company history is set 
for completion this fall by Tennes- 
see Gas Pipeline Co. Compressor 
stations, plus major additions to 
pipeline systems, will cost the TGT 
division some $69 million. 

Delivery capacity of Tennessee’s 
system will reach new highs of over 
2.5 billion cu ft on average days, 
and 2.9 billion on peak days, using 
underground storage. 

The 113,100 hp will go into four 
new stations and additions to 13 
existing stations. It will expand 
present total hp, now some 641,300 
in 39 principal stations, by about 
18 per cent. 

Contracts for 201 miles of line in 
Tennessee, Kentucky, and West 
Virginia have been let. Contractors 
and their mileage: 

Williams Brothers, 70 miles from 
REDUCE Portland, Tenn. to Glasgow, Ky.; 

COSTLY Western Pipe Line Inc., 72 miles 
from Glasgow to Stanford, Ky.; 
, H. C. Price Co., 59 miles from Far- 
SHUT-DOWN TIME! mer, Ky. to Winchester, Ky., and 

© from Cattlettsburg, Ky. to Hamlin, 
Va. 

New compressor stations are be- 
HERE’S HOw. ing built at Bay St. Louis and Hei- 
delberg, Miss. (8000-hp each), and 
at Columbus, Miss. and Collinwood, 
Without removing the valve body from the line, the set Tenn. (7500-hp each). 
Enlargement of 13 stations in 
pressure and re-set pressure of a Garrett Relief Valve may five states are as follows: 

Louisiana: Alexandria, 6700 hp; 
Winnsboro, 4200; Lake Providence, 
8100. Mississippi: Isola, 7500; Gre- 
nada, 6700; New Albany, 6300. 
Tennessee: Savanah, 7500; Center- 
ville, 8100. Ohio: Albany, 6800, 


tools ess . < Cambridge, 7500; Carrollton, 8000. 
» pressures may be checked or . Pennsylvania: Mercer, 2700; Pig- 


be checked in a few minutes time. Using the small, light 
weight Garrett Test Fixture, pressure from bottled nitrogen 


or other source, and regular hand 


changed by field personnel, with- 1% eon, 2000. 


out special training. Line operation okayed 


This is another feature of Garrett a Facilities temporarily okayed for 
wera 6: building in January can now be 
Relief Valves which adds to the temporarily operated by Michigan 


i thine mei F Wisconsin Pipe Line Co. 

safety and economy of your opera- iieteaie Eaniaateme Major construction of 352.9 miles 
- to carry, and completely ac- of 24-in. line and 16,560 hp in 
tions. curate in operation. added compression took place in 
Kansas, Missouri, Iowa, Illinois, 
FOR COMPLETE INFORMATION, WRITE FOR CATALOG NO. RV-103-A and Michigan. Estimated cost was 
$31.1 million. 

Also authorized was a 20.9-mile 

* a 16-in. loop to Green Bay, Wis. 

us! Garrett Dil Tools The plan enables Michigan Wis- 
pe ‘ consin to move 80 MMcef daily from 
Division U. S. Industries, Inc. | the Laverne field in Harper county, 
P.O. BOX 2427 @ LONGVIEW, TEXAS | Okla. 
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Conc/usive evidence proves 


Greater efficiency 
for planned 
or existing systems 


a 


NEW PIPE 





® 


FOR CORROSION CONTROL 


Tests by major gas transmission firms reveal 
increased thru-put, lowered compressing costs 


Now, proof positive that Copon Internal Pipe Coatings do even more 
than provide outstanding corrosion protection, reduce maintenance costs, 
and make possible delivery of cleaner gas products. Recent tests con- 
ducted by major gas transmission firms prove conclusively that Copon 
Internal Pipe Coatings improve the efficiency and performance of a pipe- 
line system. The smooth interior finish of Copon Coated Pipe permits 
greater thru-put . . . makes possible reduced pumping costs. 


These tests are the most recent development in a continuing research 
program being carried out by the manufacturers of Copon. All Copon 
Internal Pipe Coatings are developed in close cooperation with pipe line 
engineers, corrosion engineers, coating applicators and equipment manu- 
facturers. The information gained from this research is available to the 
purchaser in the form of a complete technical service. When you specify 
Copon, you get the performance you pay for. 


® Ask your Copon representative for complete 
information on Copon Internal Pipe Coatings . . . and for specific 
information on increased thru-put and reduced pumping costs. 


Coast Paint & Lacquer Co. 


P.O. Box 1113 ~ ORchard 2-6641 
Houston 1, Texas 














) 


dependable pipe wrap products from 


Midwestern 


Adequate protection of pipelines is a necessity 
if the operator is to realize the maximum in long, 
trouble-free life. Midwestern Pipe Line Products 
Company offers its customers a full line of pipe 
wraps and coatings backed by 13 years’ experi- 
ence in the pipeline supply industry. 


Midwestern’s carefully selected line includes 
KEYSTONE Asbestos Pipe Line Felt .. . KERMAC 
Outerwrap . . . COROMAT Underground Pipe Wrap 

- KAPCO Rock Shield . . . PERMACEL Tapes 

. “GLASFAB” and SPEEDWRAP Pipe Wraps and 

SPEEDKOTE Pipe Coating. 


Midwestern also distributes Magnesium and 
Graphite Anodes, Rectifiers, Pipe Cutting and 
Beveling Machines, Casing Seals and Insulators, 
Pipeline Pigs, Line-Up Clamps, Belts, Tongs and 
other accessory equipment. 


Call the Midwestern Man in your area the next 
time you want to discuss pipe protection problems. 


“MIDWESTERN 


PIPE LINE PRODUCTS CO. 


4645 Southwest Blvd. Tulsa, Okla. HI 6-6144 
Cable Address: Mid Pipe 





KERMAC 


COROMAT 


Permacet 


GLASFAB ww 


SPEEDKOTE 
SPEEDWRAP 


branch offices 

¢ Houston, Tex. 

Atlanta, Ga. 

© Mt. Prospect, Ill. 

* Pittsburgh, Pa. 

* Oklahoma City, Okla. 

© Des Moines, fa. 

© New York, NY. (export) 
¢ Caracas, Venezuela 








Producer's rates jump 
from 9 to 17.5 cents 


An independent producer’s rates 
have increased from 9 cents to 17.5 
cents per Mcf. Mecom Petroleums 
originally asked for an 18.5 cent 
price (Docket G-10357). Sales are 
made to United Gas Pipe Line Co. 
from Terrbonne parish, La. 

Mecom based its cost-of-service 
on so-called utility rate-making 
principles and on comparative 
prices of other sales in the area. 
Because no better method of com- 
putation was available, “effective 
weight should be accorded the com- 
parative field price,” the examiner 
said. Based on other dealings in 
the area, Mecom computed weighted 
average prices of 18.76 cents and 
19.37 cents. The variation is due 
to the size of dedicated reserves 
and volumes of deliveries. The pro- 
ducer felt that an 18.5-cent price 
was within the range of current 
market prices of gas sold under 
the same or similar conditions. 


Panhandle's direct 
sales approved 


An FPC examiner’s order lets 
Panhandle Eastern keep on making 
interruptible sales to nine midwest- 
ern industrial users. Also okayed 
in Docket G-10699 is an interrup- 
tible sale to a new industrial cus- 
tomer. 

The nine firms were being served 
without FPC authorization. Also 
granted were extensions of orders 
allowing Panhandle to serve seven 
other industries. 

Intervenors in the case either 
withdrew their filings or were cov- 
ered by FPC orders. (Michigan 
Consolidated intervened, but FPC 
okayed abandonment of Panhandle 
sales to it last December. ) 

Presiding Examiner Samuel Bin- 
der said Panhandle presented a 
prima facie case for its direct sales. 
On this basis, along with the with- 
drawal of the intervenors and the 
Michigan order, Panhandle is en- 
titled to have all its direct inter- 
ruptible sale filings granted. 


Price coats Mexican line 


Harold C. Price, Bartlesville, 
Okla., has joined with Humberto 
Lobo of Monterrey, Mexico, to 
form a Mexican corporation. 

Protexa-Price has a_ contract 
with Petroleos Mexicanos to apply 
Hevicote concrete coating to some 
43 miles of 24-in. pipe. 
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SERVICE 


For 43 years the facilities of this large and well-equipped plant for ship and engine 
building have been employed in building special equipment for oil refineries and 
chemical plants. 


This equipment varies from small tanks to large Fractionating Towers, Stills, Pressure 
Vessels, Special Machinery, Plate Work, etc. Carbon or alloy steel-annealed and X-rayed. 


THE PLANT—Our plant consists of such a variety of shops and machinery that it is 
unnecessary to sublet when building the type of equipment here listed. The plant 
consists of: 


Boiler and Tank Shops 
Steel Fabricating Shops Machine Shops 
Blacksmith Shop Pipe Shop 
Anglesmith Shop Electric Welding 
Coppersmith Shop Stainless Shop 


RAIL OR WATER SHIPMENT—Our plant, located on the Delaware River with piers and 
deep water to care for sea-going ships, has railroad connections to all points. 


We have adequate facilities to handle our work in all its phases and do not have 
to sublet. 7 


Further information, estimates or proposals on request. 


Sun 


SHIPBUILDING &€ DRY DOCK COMPANY 


ON THE DELAWARE « SINCE 1916 « CHESTER, PA. 
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Ohio Fuel Gas Co. is going to 
build about 37.6 miles of pipeline 
in Ohio at a cost of $1.7 million. 
The filing, under Docket G-18359, 


also calls for abandonment of about £ Te 
45 miles of small diameter pipeline. argos a 
The FPC reversed an examiner’s of Mason, Tenn. The non-indus- Scheduled for completion by Sept. 30 is 
decision, and told Trunkline Gas _ trialized town of 400 doesn’t need Northern Illinois Gas Co.'s 140-mile line 
Co. not to provide gas to the town’ gas, the FPC said. Its fuel needs from East Dubuque (near lowa-lllinois bor- 
der) to NI-Gas facilities near Des Plaines. 
With the new line, and gas flowing through 


aii it, Nl-Gas will release gas heat permits to 
41,500 customers. 





“ 


are . met by means of liquid 


COMPRESSORS AND propane, coal, oil, wood, and elec- 


tricity,” the order said. 


Lone Star Producing Co. bought 
au 40 per cent interest in the Chapel 
The new Needles, Hill gas field in east Texas. Pur- 
chase price was $2.8 million. Esti- 
mated reserves in the field are 80 
Station operates with billion cu ft. 


California Compressor 


quiet efficiency. Maxim Work is under way on Southern 
Pipe’s pipe building plant in the 
Hawaiian Islands. First deliveries 
exhaust aclee end intake from the fabricating and process- 
ing plant are slated for this month. 


Silencers cut down 


pulsation to the minimum. 


: 1 Cities Service Gas Co. wants to 
Spey He was mee install 66 miles of pipe up to 30-in. 
widely used silencer— diameter and add a 2140-hp com- 
pressor. Also proposed in Docket 
a Maxim, There’s no quiet G-17941 is the development of the 
bs : depleted Denton and Ferguson gas 
like Maxim-Quiet. fields in Elk county, Kan., for un- 
derground storage. Estimated cost 
is $8.2 million. 


MAXIM. IET About 6.4 miles of 24-in. line and 
eu 1500-hp additions to its Pavonia 
Photos courtesy of Southern station are planned by Ohio Fuel 
California and Southern Gas Co. The company will spend 


ee eer eee $865,000 on the job, proposed in 
Docket G-18252 


Emhart Manufacturing Company — 
<> Maxim Division - 
. New York State Natural wants 
w> Box 216, Hartford 1, ' 4 Pao 
wa oo ates to construct 29.5 miles of 20-in. line 


and two measuring and regulating 


| stations. Cost would be $1.6 mil- 
Emhart Manufacturing Company / Maxim Division / Box 216 / Hartford 1, Connecticut “> | lion. New York Natural also plans 


Please send me bulletins on Maxim Silencers f 0) Waste heat recovery | peng outing > » about 5.5 
, on ten ob on Giieen | MMef annually to Penn-York Natu- 

C) Set engine exbexst Gad tntabo ral Gas Corp. This calls for aban- 

C Internal combustion exhaust doning 11.7 miles of 10-in. line and 
oo | a metering station. The gas would 
© A comprocaer wenn ante then be delivered directly to Iro- 
address (C0 Blower intakes and discharges | quois Gas Corp., at the request of 


both Penn-York and Iroquois. 











company 
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Of the total installations in the world, one out of every 

IPROIWN & ROOT three gas turbine compressor drives used in the pe- 

troleum industry has been designed by Brown & Root. 

Today, over 1,735,000 horsepower of the relatively new 

HAS DESIGNED AND INSTALLED gas turbine drive is at work in various branches of 

the industry. 

MORE With its own forces, Brown & Root has installed 75 

per cent of the units it has designed, and is familiar 

GAS TURBINE HORSEPOWER with — and has used components of — all U. S. and 
many foreign gas turbine manufacturers. 

ci See Serer In the over-all field of gas compression and power 

generation, Brown & Root has designed and installed 


ENGINEER-CONSTRUCTOR a total of 1,620,000 horsepower. 


If you are planning a gas turbine installation — any- 
where in the world — your inquiry will receive our 
prompt attention . .. with no obligation. 


BROWN & Roor, Inc. 
( MYGULECE 04 - Condlittalord POST OFFICE BOX 3, HOUSTON 1, TEXAS 


NEW YORK, NEW YORK WASHINGTON, D. C. PANAMA CITY, PANAMA EDMONTON, ALBERTA 
SAO PAULO, BRAZIL CARACAS, VENEZUELA MARACAIBO, VENEZUELA CABLE ADDRESS -- BROWNBILT 
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Equitable Gas Co.'s deliverability 
will be increased by 12 MMcf daily 
with recently approved construc- 
tion. The $1.2 million plan covers 
12.5 miles of 16-in. loops in West 
Virginia and an 880-hp compressor 
unit at the Pratt station in Greene 
county, Pa. 


Hope Natural Gas Co.’s construc- 
tion of 20 miles of 24-in. line has 
FPC approval. Also involved in the 
$2.1 million program are two me- 
tering stations in West Virginia. 
The new line replaces two old 16- 
inchers (Docket G-17588). 


PROVED BY MILES & MILES & 
MILES & MILES & MILES. & MILES 
& MILES pags & -t & MILES 


-—— —- 


MILES ew ES 


& 

oes | 4 * 
ih 32 ae ik 

& MI ~—e . & MILES 

& MIRES & WEES’ & MILES & MILES 

& MIPES & MILES & MILES & MILES 

& MILES & MILES & MILES & MILES 


OF UP TO 50% FASTER PIPE LINE-UP 
Time .. . PERRAULT PNEUMATIC 
INSIDE LINE-UP CLAMP 


EVERY THING FOR 
@ Eliminates Hammering Pipe THE PIPELINER! 


Into Round! 

; : Line Traveling and Stationary 
Air-operated studs, expanding Coating and Wrapping Ma- 
inside pipe, bring both joints chines, Cleaning and Prim- 
into true round, mating them ing Machines, Pneumatic 

f Clamps. Perrault- American 
center-to-center. Operates from Tor-Heating Kettles, Patch- 
own air tank. Pulls easily through pots, Burners, parts and ac- 
the line. Available in four sizes cessories. Esco Digging Teeth 


Pe ” ” oy: Pipe Protection Materials — 
: from 20 — 36 — Kraft, Asbestos Felt, Glass 
pipe . . . rental basis only. e Wrap and Rock Shield. Gen- 


be glad to give you a demonstra- eral Supplies—Hooks, Blocks, 
tion how this clamp can give your Line-Up Clamps, Sling Belts, 
next bid an edge. Just phone Cradles, Hand Tools, mater- 
LUther 5-1103 in Tulsa. 





ials, supplies and i t 


of every sort... Everything 
for the Pipeliner. 


4444 


4 
W. O. DIXON, Sole Owner 
TELEPHONE LUther 5-1103 ° 1130 NORTH BOSTON . TULSA 6, OKLAHOMA 
EXPORT OFFICE: SUITE 2358, 45 ROCKEFELLER PLAZA, N.Y. 20 e PHONE Plaza 7-8265 


Clark Bros. Co. has expanded its facilities 
for packaging its line of field compressors. 
The new operation is located at the Beau- 
mont, Texas, plant of Ideco Inc., another 
of the Dresser Industries. Western and 
southwestern U. S. will benefit from the 
new operation. At Beaumont, units will be 
mounted on skids, equipped with all nec- 
essary piping, and tested prior to delivery 
at the field site. 





New York State Natural Gas 
Corp. is building newly okayed fa- 
cilities costing $4.4 million. Forty 
miles of 20-in. and 1.6 miles of 
6-in. line will be put in. Compres- 
sor increases are planned for 
Greene and Westmoreland counties, 
Pa. (1750 and 1320 hp each), and 
at Herkimer county, N. Y. (2000 
hp). 


Librascope Inc. is building a 
major addition to its Glendale, 
Calif., headquarters. The 82,000- 
sq ft addition will be used for as- 
sembling electronic computers and 
other equipment being developed. 


Southern Pipe is offering a new 
concept in line pipe buying which 
cuts red tape and lowers ge The 
Azusa, Calif., division of U. In- 
dustries calls the method “pac eo 
pipelines.” It brings together un- 
der one purchase order every step 
in the specification, production, 
processing and delivery of line pipe. 
The problem of random-length pipe 
is eliminated by cutting each unit 
to the exact specified length. 


M. J. Crose Manufacturing Co. is 
distributing Johns-Manville fiber 
glass pipeline products. Crose al- 
ready handles J-M asbestos felts. 
Crose headquarters office is in Tul- 
sa, with branches in Houston, Den- 
ver, and Elizabeth, N. J. Crose- 
Curran Ltd. is in Edmonton, Al- 
berta, Canada. 
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Wisconsin Utilities Association Operating & Sales 
Convention—Shroeder Hotel, Milwaukee. 
Independent Natural Gas Association of America 
Annual Meeting—Westward Ho Hotel, Phoenix 
Ariz. 

Oil Recovery Symposium on Southwest Texas (Spon- 
sored by Southwest Section of AIME and Texas 
Petroleum Research Committee)—Driscoll Hotel, 
Corpus Christi, Texas. 


C A r February 1960 


29-Mar. 2..AGA General Management Section Conference 
—Pittsburgh-Hilton Hotel, Pittsburgh, Pa. 



































August 


24-26. Appalachian Gas Measurement Short Course—West March 
Virginia University, Morgantown. 14-18. .National Association of Corrosion Engineers Annual 
26-28. .Mid-West Gas Association Gas School & Conference Convention—Dallas. 
—lowa State College, Ames, lowa. 21-23. .Mid-West Gas Association Annual Meeting—Hotel 
St. Paul, St. Paul, Minn. 
September 24-25..New England Gas Association Annual Meeting— 
4..New Jersey Gas Association Annual Convention— Hotel Statler, Boston. 
Berkeley-Carteret Hotel, Asbury Park, N. J. 30-April 1..GAMA Annual Meeting—The Greenbrier, White 
9-11. .Pacific Coast Gas Association Annual Meeting— Sulphur Springs, W. Va. 
Ambassador Hotel, Los Angeles. 
14-18. AGA Industrial Gas School—Penn-Sheraton Hotel, April 
Pittsburgh. P 
15-16. .AGA Accident Prevention Conference—Dinkler Plaza 20-22. .Indiana Gas Association—French Lick-Sheraton Hotel, 
Hotel, Atlanta, Ga. French Lick, Ind. ; 
17-18..AGA Great Lakes Public Relations Workshop—Dear- 25-27. Southern Gas Association Annual Convention—Gal- 
born Inn., Dearborn, Mich. veston, Texas. 
24..NEGA Safety Conference—Sheraton Plaza, Boston 


October May 


. ae : 9-13..AGA Operation Section, Joint Distribution and 
5-7. .American Gas Association Annual Convention— Transmission Conference—Hotels Roosevelt and Jung, 
Conrad Hilton Hotel, Chicago. New Orleans 
seat ; chit . : 
iia ane Natural Gasoline Association Annua 16-18. .AGA-Mid-West Regional Gas Sales Conference— 
s Meeting—Huntington-Sheraton Hotel Pasadena. Edgewater Beach Hotel, Chicago. 
ibe “yee Institute—National Guard Armory, 23-25..AGA Operating Section Production Conference— 
er ee Hotel Roosevelt, New York. 











COFFOSION ¢ Continued 
from page 19 





large distribution system were 


— to be insulated. No devices LOW PRESSURE DROP 

ad been installed for the purpose. 

Investigation disclosed that a OIL BATH AIR FILTER 
thread compound was in use there, 
the special creation of the mainte- 
nance foreman, composed of dry . 
Portland cement and linseed oil! It t+. The Air-Maze Type LPD (Low 
was serving his purpose quite well. Pressure Drop) oil bath — ter 
It made a good gas-tight joint. It makes possible low atic — 
was also serving, though not quite ee / sure loss qpueien without a0 
reliably, another and unwanted 0 8 ae cuits energy o ae — 
purpose, that of insulating the ser- : + whatever. As a result, it offers 
vices from the mains. i eee, 
tionary engines, since pressure 
losses of silencers, piping, elbows 
and air cleaners are additive. 


for turbocharged engines, compressors, blowers 


The same kind of problem is fre- 
quently encountered in_ bell-and- 
spigot cast iron pipe, where ce- 
ment, sulfur, and other sealing 
compounds are often used. Even Built specifically for larger range 
well-caulked lead can form a water- air flows, it offers resistances as 
tight joint without establishing low as 1” of water. As shown in the illustration, oil- 
contact. The asphalt dip may be scrubbing of intake air is accomplished by reversing 
enough to insulate against the very the conventional oil and air current. Thus, low pressure 
low voltages of cathodic protection, loss is attained without sacrifice in efficiency, or oil wash- 
and the temperature of the lead is ing action. There are no moving parts. Service is limited 
not enough to remove the asphalt. to occasional draining and cleaning of an oil sump. 


Some of the problems introduced Available in sizes from 800 to 16,500 cfm. Write 
by human frailties will be dis- for Bulletin LPD-1055. The Air-Maze Corporation, 
cussed in the next issue. x Dept. GM-8, Cleveland 28, Ohio. 
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It’s an “Open and Shut” case for... 


DARLING-McEVOY CONDUIT GATE VALVES 

















































OPEN... 
< Here is true conduit design, 


assuring smooth full flow at 
open gate position. Seats fully 
protected. No turbulence. No 
pockets to collect sediment. Just 
like clean straight pipe. Note 
too that flow may be in either 
direction and that stem may be 
repacked with valve wide open 
under full line pressure. 


_- LOS ED eee 
Self sealing action completes a ; 


leak-proof, pressure-tight clo- 

sure every time! Reservoir-held 
sealing compound automati- 

cally responds to line pressure 
differential for a pi he i 
£2 between seats and gate and seats cy 
| and body. Since very little seal- | 
ra ant is used, capacity is ample 
wy for a great many cycles of op- 
eration. 














cree and other features combine to make Darling- DARLING 


McEvoy conduit gate valves unique and unmatched in 
pipe line service today. They are now available in 4” and GD 
larger sizes, fully field proved, with experience a matter Oo 


of record on various major lines. For detailed information 


ask for Bulletin 5402. VALVES 





DARLING VALVE & MANUFACTURING COMPANY 
Williamsport 26, Pa. 
Manufactured in Canada by Sandilands Valve Manufacturing Co., Ltd., Galt 19, Ont. 
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NEX-12 








..-A.G.A.’s giant step 
toward cleaner gas 


You’re looking at the test site of a vital research project spon- 
sored by the American Gas Association. Six competitive gas 
cleaners—including Blaw-Knox—were studied for cleaning and 
oil loss efficiencies. 

It was an important step... the first time gas cleaners have 
been so scientifically and impartially tested. The project set the 
stage for continuing research to improve gas cleaner performance. 

Following the test, Blaw-Knox was the first to build a new 
pace-setting ‘‘Multi-Phase” cleaner. Now proven by our exten- 
sive supplemental testing, the Blaw-Knox “‘Multi-Phase”’ cleaner 
surpasses previous performance for low oil loss while cleaning gas 
of even sub-micron size foreign particles. 

Blaw-Knox is proud to have been part of the A.G.A. project. 
From it comes the best gas equipment in Blaw-Knox’s history 
to assure you of cleaner gas at lower cost. Let Blaw-Knox give 
you more details. Write. . 


BLAW-KNOX COMPANY 


BLAW-KNOX Buflovak Equipment Division 
1547 Fillmore Avenue, Buffalo 11, N.Y. 
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— INDEX TO ADVERTISERS 


This advertisers’ index is published as a convenience and not as part of the advertising 
contract. Every care will be taken to index correctly. No allowance will be made for errors 


or failure to insert. 


Adams Pipe Repair Products 103 
Aeroquip Corp., Marman Div. = 
Air-Maze Corp. 155 
Air Preheater Corp. 127 
Allied Chemical, Plastics & Coal 
Chemicals Div. — 
Allis-Chalmers Mfg. Co. _ 
American Cast Iron Pipe Co. 38 
American Meter Co. 82, 83, 104 
American Meter Co., Reliance Regu- 
lator Div. Second Cover 
American Recording Chart Co. _ 
American-Standard 77 
Aqua Survey & Instrument Co. 106 
Arkla Air Conditioning Corp. _ 
Arrow Manufacturing Co. 91 
Auburn Machine Works 107 


Barber-Greene Co. a= 
Baso Inc. 14 
Berry Hydraulics Div., Oliver-Tyrone 
Corp. — 
Bethelem Steel Co. — 
Bileo Co. 43 
Black, Sivalls & Bryson, Inc. Third Cover 
Blaw-Knox Co. 157 
Bonded Products Inc. — 
Bonney Forge & Tool Works 107 
Bristol Co. — 
Brooks Products Inc. 77 
Brown & Root Inc. 153 
Bucyrus-Erie Co. a 
Burroughs Corp., ElectroData Div. _— 
Byers Co., A. M. a 


Capitol Mfg. & Supply Co. 29 
Cast Iron Pipe Research Assn. 30, 31 
Cathodic Protection Service _ 
Chaplin-Fulton Mfg. Co. 89 
Cleveland Trencher Co. 102 
Connelly, Inc. 104 
Controls Co. of America — 
Cooper-Bessemer Corp. — 
Coast Paint & Lacquer Co. 149 
Cosa Corp. — 
Crose Mfg. Co., M. J. 129 
Cutler-Hammer Inc. _ 


Daniel Orifice Fitting Co. 95 
Darling Valve & Manufacturing Co. 156 
Davey Compressor Co. = 
Day Co., S. D. - 
Dollinger Corp. 
Dover Corp., Peerless Mfg. Div. 
Drake & Townsend Inc. 
Dresser Industries, Inc. 
Clark Bros. Co. 
Dresser Manufacturing Div. 78, 
Roots-Connersville Blower Div. 


Eastman Chemical Products 
Ebasco Services, Inc. 
Edwards Inc., Allan eae 
ElectroData Div., Burroughs Corp. 
Electro Rust-Proofing Corp. 
El Paso Natural Gas Co. 
Emhart Manufacturing Co. Maxim 
Div. 152 
Fish Engineering Corp. - 
Fisher Governor Co. 26, 27 
Fisher Research Laboratory, Inc. —_ 
Flexonics Corp. 86 
Ford Motor Co. 23, 33, 34 
Foxboro Co. 


Garrett Oil Tools, Inc. 

Gas Equipment Manufacturers Com- 
mittee os 

General Controls —_ 


148 


Glidden Co. 

Good-All Electric Mfg. Co. 

Goodrich Chemical Co., B. F. 

GPE Controls Inc. 

Grabler Manufacturing Co. 

Grayson Controls Div., Robertshaw- 
Fulton Controls Co. 

Grove Valve & Regulator Co. 


Hallen Construction Co., Inc. 

Handley-Brown Co. 

Hardwick Stove Co. 

Hays Manufacturing Co. 

Heath Survey Consultants Inc. 

Hill, Hubbell Co. 

Homestead Valve & Manufacturing 
Co. 

Houston Contracting Co. 


Ingersoll Rand Co. 144, 
International Business Machines Corp. 
International Harvester Co. 


Jaeger Machine Co. 
Johns-Manville Corp. 

Jones & Laughlin Steel Corp. 140, 
Ka-Mo Tools Dept., Kwik-Mix Co. 
Kimray Inc. 

Koenig Iron Works, Inc. 

Kraloy Plastic Pipe Co., Inc. 
Kwik-Mix Co., Ka-Mo Tools Dept. 


Laclede Steel Co. 

Ladish Co. 

Lancaster Meter Parts Co. 
Ledeen Manufacturing Co. 
Lone Star Steel Co. 


Maloney Co., F. H. ; a 

Manufacturers Engineering & Equip- 
ment Corp. 

Marman Div., Aeroquip Corp. 

Mavor-Kelly Co. 

Maxim Div., Emhart Manufacturing 

152 


Co. 
Maxitrol Co. 
May Products Inc. 
McCabe-Powers Body Co. 5 
McDonald Mfg. Co., A. Y. 81 


108 


Midwestern Pipe Line Products Co. 

Minneapolis-Honeywell Regulator 
Co. 20, 21 

Minnesota Mining & Mfg. Co. 44 

Motorola Communications & Elec- 
tronics, Inc. 

Mueller Co. 


150 


134 
24, 25 


National Tank Co. 

National Tube Div., U. S. Steel Corp. 

Natural Gas Odorizing Inc. 

Naugatuck Chemical Div., U. S. 
Rubber Co. 

Nordstrom Valve Div., Rockwell 
Manufacturing Co. 

Norton-McMurray Manufacturing Co. 


Oliver-Tyrone Corp., Berry 
Hydraulics Div. 

Onan & Sons, Inc., D. W. 

Oronite Chemical Co. 


Parkhill Truck Co. 

Parsons Co. 

Peerless Manufacturing Co. 
Peerless Mfg. Div., Dover Corp. 
Perrault Equipment Co. 
Philadelphia Gear Corp. 

Pipe Line Service Corp. 
Pittsburgh Coke & Chemical Co. 








Polyken Products Div., Kendall 


Co. devs cores a ae 
Pritchard & Co., J. F. em 39 
Production Plating Works Inc. 90 


106 
105 


Radiator Specialty Co. 

Reed Manufacturing Co. 

Reliance Regulator Div., American 
Meter Co. Second Cover 

Republic Steel Corp. —_ 

Reynolds Gas Regulator Co., Inc. ... 80 

Ridge Tool Co. 85 

Robertshaw-Fulton Controls Co., 
Grayson Controls Div. 7 
Thermostat Div. . 

Rockwell Manufacturing Co. 
Gas Products Div. Front Cover 
Instrument Div. 41 
Nordstrom Valve Div. _ 

Roots-Connersville Blower Div. 
Dresser Industries, Inc. 

Royal McBee Corp. 

Royston Laboratories Inc. 


Safety Gas Main Stopper Co. 90 
Seamless Rubber Co. 
Security Valve Corp. — 
Shell Chemical Corp. 124, 125 
Sherman Products Inc. oe 
Skinner Co., M. B. 10 
Smith Corp., A. O. — 
Smith Manufacturing Co., A. P. _ 
Somerville Construction Co. a 
Southern Cross Foresters 106 
Southern Pipe Div., U. S. Industries 92, 93 
Sprague Meter Co. Fourth Cover 
Stafford Co., R. W. 108 
Standard Electric Time Co. 28 
Standard Magnesium Corp. 88 
Standard Pipeprotection, Inc. _ 
Sun Shipbuilding & Dry Dock Co. 151 
Superior Meter Co. 13 


Tapecoat Co. —_ 
Tennessee Gas Transmission Co. — 
Tex-Tube Inc. 36, 37 
Thermac Co. 45 
Tinker & Rasor 105 
Transcontinental Gas Pipe Line Corp. 146 


Union Malleable Mfg. Co. 9 
Union Switch & Signal Div. 

Westinghouse Air Brake Co. _ 
United Engineers & Constructors 22 
U. S. Industries 

Garrett Oil Tools Inc. 

Southern Pipe Div. 

U. S. Pipe & Foundry Co. 
U. S. Rubber Co., Naugatuck Chem- 

ical Div. 32 
U. S. Steel Corp., National Tube Div. — 
Universal Controls Corp. — 


148 
92, 93 


Vermeer Manufacturing Co. 
Vulcan Rubber Products, Inc. 


Walworth Co. 
Warren Petroleum Corp. 
Westinghouse Air Brake Co., Union 
Switch & Signal Div. —_ 
White-Rodgers Co. = 
Wilcolator Co. 42 
Williams Pressure Service Co. a 
Williamson, Inc., T. D. 147 
W-K-M Div., ACF Industries Inc. 138 
Wood Co., John 16 
Worthington Corp. — 


108 


Youngstown Sheet & Tube Co. ..120, 121 
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split-Flow Design Desulfurization- 
Dehydration Plant... By BS&B! 


From the very first moment the George H. Coates De- 
sulfurization-Dehydration plant in Fashing Field, Atascosa 
County, Texas, went on stream, it has operated efficiently 
and well without the slightest difficulty or trouble. Desul- 
furization is accomplished by means of a monoethanol amine 
solution, and dehydration by a glycol solution. 


Here are some points worth noting about the plant and 
its operation: 


41. Incoming gas of 10°; acid gas content is “purified’”’ 
to sales gas containing only .25 grains of sulfur 
per 100 SCF. 





. Sales gas is dehydrated to pipeline specifications. 


. Volume of sales gas handled is 16.6 MMSCFD 
at 1100 psig. 


. Split-flow design greatly reduces fuel gas 
consumption. 


5. This unit does not require the use of steam for 
heating. 

If you have a “sour” gas problem on your lease, your 
BS&B Man will be glad to work out details with you for a 
similar installation tailored to your requirements. Why not 
call him today! 


° 

w! 
4 as 
™ tumae oF proouct enot 


BLACK, SIVALLS &€ BRYSON, 


DEPT. 1-BQ8 P. O. BOX 1714, OKLAHOMA CITY 









(FOR COMPLETE SATISFACTION) 
SURE YOUR METERS ARE 
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The Sprague No. 175 is a good-looking 
& Standard Domestic Meter of proven 
“4 dependability. Small in size — Big in 
Capacity, it is accepted everywhere for 
its sustained accuracy, extended serv- 
ice, and low maintenance cost. Avail- 
able in Iron Case or Aluminum Case. 
Sizes from 175 to 1,000 cu. ft. (Syn- 
thetic or leather diaphragms in sizes 
175 & 240.) 


that you are getting the most reliable, and in the long run, . 


You can install Sprague Meters with full confidence knowing that you 
and your customers will enjoy constant accuracy of measurement for 
many years under even the most difficult conditions! 
Superior engineering and production skill developed during 58 years of effort 


devoted entirely to the manufacturing of hard case gas meters is Sprague’s guarantee 


the most economical gas meters. 
Compare and prove to yourself — the Sprague unique 3-chamber design, 
precision made cases, non-wearing valves, and extra-long life 


diaphragms all combine to practically eliminate friction, prevent Sponsor of 


“PLAYHOUSE 90” 
on CBS-TV 


seepage and insure faultless metering. 
For complete details consult your Sprague representative. 


THE METER COMPANY - BRIDGEPORT 1, CONN. 
WESTERN BRANCH — LOS ANGELES 23, CALIF. REGIONAL OFFICES — DAVENPORT, IOWA © HOUSTON 3, TEXAS © SAN FRANCISCO 11, CALIF. 


